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SACRAMENTO 


October  1,  1956 


Honorable  Goodwin  J.  Knight,  Chairman 
California  Toll  Bridge  Authority 
Sacramento,  California 

My  dear  Governor: 

Transmitted  herewith  is  a supplementary 
engineering  report  on  the  Southern  Crossing  of 
San  Francisco  Bay.  This  report  was  made  necessary 
by  the  enactment  of  legislative  amendments.  Chapter 
67,  Statutes  of  1956,  which  revised  the  approaches 
on  both  sides  of  the  Bay.  Included  in  the  report 
are  revised  estimates  of  costs  of  financing  and 
constructing  the  Crossing  and  its  approaches. 

The  report  was  authorized  pursuant  to  my 
directive  of  April  16,  1956,  to  the  Division  of 
San  Francisco  Bay  Toll  Crossings. 

It  is  recommended  that  the  Department  be 
authorized  forthwith  to  file  copies  of  the  report 
with  the  Legislature  and  appropriate  committees 
thereof. 


Respectfully  submitted, 

FRANK  B.  DURKEE 
Director  of  Public  Works 


GOODWIN  J.  KNIGHT 
GOVERNOR 


FRANK  B.  DURKEE 


N.  C.  RAAB 
PROJECTS  ENGINEER 


STATE  OF  CALIFORNIA 
DEPARTMENT  OF  PUBLIC  WORKS 
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2054  UNIVERSITY  AVENUE 
BERKELEY  4,  CALIFORNIA 


October  1,  1956 


Honorable  Frank  B.  Durkee 
Director  of  Public  Works 
Sacramento,  California 

Dear  Sir: 

In  compliance  with  the  instructions  of  your  directive 
of  April  16,  1956,  we  have  completed  our  engineering  inves- 
tigations of  an  additional  highway  crossing  of  San  Francisco 
Bay. 

This  report  revises  the  estimates  of  construction  costs 
of  the  Southern  Crossing,  with  approaches,  as  provided  by 
Chapter  67,  Statutes  of  1956,  and  includes  current  traffic 
and  financing  data. 

It  is  my  pleasure  to  submit  herewith  the  report  on 
this  subject  covering  all  work  accomplished  to  date.  This 
report  supplements  and  supersedes,  in  part,  the  Report  of 
December  1955. 


Respectfully  submitted 


N.  C.  RAAB 

Projects  Engineer  and 
Chief  of  Division 
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PART  I 


INTRODUCTION 

SCOPE 

This  report,  a Supplement  to  the  Southern  Crossing  Report 
of  December  1955,  has  been  prepared  to  summarize  engineering 
and  financial  studies  made  as  a result  of  amendments  to  the 
Statutes  enacted  by  the  Legislature  in  1956.  (See  Appendix  A.) 
The  report  embraces  the  following: 

(1)  A summary  of  project  engineering  to  date. 

(2)  Revised  chapters  on  the  San  Francisco  and  East 
Bay  approach  systems  to  conform  with  the  Statutes, 
as  amended  in  1956. 

(3)  Revision  of  cost,  traffic,  and  revenue  estimates. 

(4)  Proposed  current  schedules  for  project  financing  and 
construction. 

HISTORY  OF  SOUTHERN  CROSSING  LEGISLATION 
1953  Legislation 

In  1953  the  State  Legislature  authorized  studies  to  be 
undertaken  to  determine  the  feasibility  of  financing  and  con- 
structing an  additional  toll  bridge  or  other  highway  crossing 
of  San  Francisco  Bay  to  connect  the  East  Bay  communities  with 
the  City  and  County  of  San  Francisco.  This  legislation  was 
later  codified  as  Chapter  1056,  Statutes  of  1953*  Since 
enactment,  this  Statute  has  been  amended  by  subsequent  legis- 
lation as  briefly  described  in  the  following  paragraphs: 
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1954  Legislation 

No  legislation  was  enacted  which  affected  the  Southern 
Crossing  Project.  During  the  year  engineering  work  began  and 
a "Progress  Report"  was  submitted  in  December  1954  on  the  work 
accomplished  to  that  time.  The  report  indicated  the  advisabil- 
ity of  amending  the  statutes  to  clarify  points  where  doubt  as 
to  intent  existed  or  which  conflicted  with  previously  enacted 
law. 

1955  Legislation 

During  this  year,  legislation  containing  several  technical 
and  clarifying  amendments,  requested  by  the  Department  of  Public 
Works,  was  enacted.  (Chapter  304,  Statutes  of  1955* ) Included 
in  the  amending  legislation  was  a proviso  that  certain  approach 
revisions  should  be  studied  after  the  completion  of  the  report 
to  be  issued  the  latter  part  of  the  year. 

The  Report  of  December  1955,  submitted  to  the  Department, 
contained  the  estimates  of  costs  of  financing  and  constructing 
the  project. 

1956  Legislation 

The  Supplemental  Report  of  March  1956  contained  a discus- 
sion of  the  proposed  changes  to  the  approaches  as  outlined  by 
the  Legislature  in  1955. 

Legislation  was  enacted  (Chapters  40  and  67,  Statutes  of 
1956)  to  amend  Chapter  1056,  Statutes  of  1953,  in  the  following 
manner: 
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(1)  To  exclude  construction  of  rapid  transit  train  facili- 
ties from  the  restriction  prohibiting  competing  toll 
structures. 

(2)  To  revise  the  approach  systems  on  both  sides  of  the 
Bay. 

(3)  To  provide  for  the  successive  issuance  of  bonds  for 
construction  as  may  be  determined  by  the  Toll  Bridge 
Authority. 

INITIAL  CONSTRUCTION 

Results  of  the  financial  studies  have  shown  that  a bond 
issue  of  sufficient  amount  to  construct  the  entire  project  as 
authorized  by  the  Statutes  cannot  be  supported  by  a 25-cent 
toll  on  the  San  Francisco-Oakland  Bay  Bridge  and  the  Southern 
Crossing.  As  there  is  considerable  opposition  to  raising  tolls 
on  the  Bay  Bridge,  the  Statutes  were  amended  to  permit  stage 
construction  of  the  project.  (See  Appendix  A,  Section  30657*) 

Determination  of  the  manner  of  financing  the  project  is 
the  responsibility  of  the  California  Toll  Bridge  Authority. 

The  Division  of  San  Francisco  Bay  Toll  Crossings  is  preparing 
contracts,  ready  for  advertising,  for  the  main  overwater 
crossing,  the  Webster  Street  Tube,  and  portions  of  the  approaches 
necessary  for  any  initial  construction  program. 
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PART  II 


PROJECT  DESCRIPTION 

The  Southern  Crossing,  a new  vehicular  toll  crossing  of 
San  Francisco  Bay,  would  be  located  south  of  the  present  San 
Francis co-Oakland  Bay  Bridge.  The  project  would  provide 
approximately  23  miles  of  multi-lane  freeways  and  highways 
to  connect  the  East  Bay  communities  with  the  City  and  County 
of  San  Francisco. 

TRANSBAY  SECTION 

The  transbay  section  of  the  Southern  Crossing  is  planned 
as  a six-lane  freeway  to  handle  traffic  from  the  multi-lane 
approach  facilities  on  both  sides  of  the  Bay.  Two  three-lane 
roadways  are  provided  on  the  mole  and  on  the  trestles,  and 
two-lane  roadways  in  each  of  the  three  tubes  under  the  navi- 
gation channel. 

The  transbay  section  has  been  defined  as  extending  from 
Station  lSl+40  on  the  San  Francisco  side  of  the  Bay,  which 
point  is  approximately  on  the  present  shore  line,  to  Station 
5S0+50  on  the  Bay  Farm  Island  shore.  The  total  length  between 
these  points  is  39,910  feet,  or  7.56  miles.  This  length  is 
divided  into  the  several  components  shown  in  the  tabulation 
on  the  following  page. 
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Components  of  Transbay  Section 


West  Trestle  Structure 
Transition  Section  on  West  Sand  Island 
Ventilation  Building  on  West  Sand  Island 
Bay  Tube 

Ventilation  Building  on  East  Sand  Island 
Transition  Section  on  East  Sand  Island 
East  Trestle  Structure 
Mole  Fill  (including  Toll  Plaza) 

Total  length  (feet) 

" n (miles)  


Station 

Length 

181+40 

to 

4,414 

225+54 

to 

813 

233+67 

to 

85 

234+52 

to 

5,796 

292+48 

to 

85 

293+33 

to 

813 

301+46 

to 

19,818 

499+64 

to 

8,086 

580+50 

39,916 

7.56 

When  traffic  is  unbalanced  directionally,  two  tubes  can 
be  assigned  to  vehicles  traveling  in  the  direction  of  greater 
flow  and  one  to  vehicles  traveling  in  the  opposite  direction. 

In  addition,  during  periods  when  traffic  volumes  do  not 
require  more  than  two  lanes  in  either  direction,  any  one  of 
the  tubes  may  be  closed  to  traffic  to  allow  for  maintenance. 
Thus,  this  six-lane  crossing  would  provide  maximum  flexibility 
and  economy  of  tube  operation  and  maintenance  as  well  as 
greater  safety  to  traffic. 

Sand  islands  would  be  constructed  at  the  ends  of  the  tubes 
on  which  the  transition  sections  and  ventilation  buildings  are 
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to  be  located.  At  these  locations  the  crossing  changes  from 
three  two-lane  roadways  in  the  tubes  to  two  three-lane  road- 
ways on  the  trestles.  A length  of  about  800  feet  is  provided 
for  each  of  these  transitions  so  that  the  lanes  can  be  merged 
without  difficulty  to  motorists.  The  ventilation  buildings 
would  house  the  equipment  to  ventilate  the  tubes  and  would 
also  serve  as  electrical  substations. 

The  toll  plaza  and  the  administration  and  maintenance 
buildings  would  be  located  on  the  mole  fill  near  the  eastern 
end  of  the  overwater  crossing. 

The  transbay  section  would  be  constructed  under  the  fol- 
lowing eight  contracts: 

Contract  No.  2002.  Bay  Tube  and  Fills,  includes  pre- 
clredging  of  tube  site;  constructing,  placing,  and 
joining  tube  segments;  placing  protective  covering 
over  tube;  constructing  sand  islands  with  ventilation 
buildings  and  transition  structures  thereon;  pre- 
dredging site  and  placing  sand  fill  for  8,000-foot 
mole  extending  from  Bay  Farm  Island;  and  dredging 
channel  entrance  to  Islais  Creek. 

Contract  No.  2004.  Tube  Finishing,  includes  interior 
surfacing  and  other  finishing  details  for  the  Bay  Tube. 

Contract  No.  2005.  Bay  Trestle,  provides  for  construct- 
ing the  two  low-level  concrete  trestles  from  San 
Francisco  to  the  west  sand  island,  and  from  the  Mole  Fill 
to  the  east  sand  island. 

Contract  No.  2013.  Buildings  and  Toll  Plaza,  involves 
constructing  the  administration  and  maintenance  buildings, 
and  the  toll  lane  structures. 

Contract  No.  2017.  Paving,  consists  of  paving,  con- 
structing curbs  and  gutters,  and  installing  drainage 
structures  on  the  mole  fill  roadways,  at  the  toll  plaza, 
and  on  the  Bay  Tube  sand  islands. 
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Contract  No.  2013,  Electrical  Work,  involves  the  fur- 
nishing and  installing  all  electrical  facilities  for  the 
entire  project  including  power  supply  system;  roadway 
lighting  systems;  communication,  supervisory,  and  signal 
systems;  aids  to  aviation  and  navigation;  and  building 
power  and  light  systems. 

Contract  No.  2019.  Mechanical  Work,  includes  furnishing 
and  installing  tube  ventilating  systems;  building  heat- 
ing, ventilating,  and  plumbing  systems;  and  pipe  lines 
and  related  equipment. 

Contract  No.  2023.  Toll  Collection  Equipment,  provides 
for  the  installation  of  all  equipment  and  related  items 
necessary  to  make  a complete  and  operable  toll  collection 
system  at  the  Toll  Plaza. 


SAN  FRANCISCO  APPROACHES 

The  Embarcadero  Approach,  in  the  City  of  San  Francisco, 
would  have  its  northerly  terminus  in  the  vicinity  of  Howard 
Street,  where  it  would  connect  to  the  Embarcadero  Freeway, 
and  its  southerly  terminus  at  the  bridgehead  of  the  transbay 
crossing.  The  total  distance  between  these  termini  would  be 
approximately  three  and  one-half  miles.  The  Approach  would 
be  a double-decked  structure  with  three  12-foot  traffic  lanes 
on  each  level  for  uni-directional  traffic.  An  interchange, 
to  be  constructed  in  the  vicinity  of  Third  and  Army  Streets, 
would  distribute  traffic  to  and  from  the  Southern  Crossing, 
the  Southern  Freeway,  and  the  city  streets. 

The  freeway  in  the  City  of  San  Francisco  would  be  con- 
structed under  the  following  contract: 

Contract  No.  2009.  Embarcadero  Approach,  provides  for 
the  construction  of  the  entire  approach  system  in  San 
Francisco  northward  from  the  bridgehead  to  its  termina- 
tion with  the  Embarcadero  Freeway  at  Howard  Street, 
including  the  Third  and  Army  Interchange  and  all  con- 
nections to  city  streets  as  specified  by  the  Statutes. 
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EAST  BAY  APPROACHES 

The  East  Bay  approach  would  cross  Bay  Farm  Island,  as  a 
six- lane  divided  freeway,  to  the  existing  Bridge  connecting 
the  Island  with  the  City  of  Alameda.  At  the  Bridge  the 
approach  branches  into  two  separate  routes.  One  branch,  a 
four-lane  divided  freeway,  would  follow  the  south  shore  of 
San  Leandro  Bay  to  connect  with  the  Eastshore  Freeway  at 
Hegenberger  Road.  A highway  extension  of  this  route,  from 
the  junction  of  Doolittle  Drive  and  Hegenberger  Road,  would 
follow  the  present  alignment  of  Doolittle  Drive  and  Davis 
Street  to  an  intersection  with  the  Eastshore  Freeway.  The 
other  branch  would  cross  the  Bay  Farm  Island  Bridge,  thence 
proceed  westerly  along  the  south  shore  of  Alameda  to  the 
Webster  Street  and  Posey  Tubes,  via  Eighth  Street  and  the 
Southern  Pacific  right-of-way.  The  Webster  Street  Tube  would 
be  constructed  one  block  west  of  the  present  Posey  Tube;  and, 
upon  its  completion,  each  of  these  two  tubes  would  be  used 
for  uni-directional  traffic. 

The  approach  system  of  freeways  and  highways  in  the  East 

Bay  are  planned  for  construction  under  the  following  contracts: 

Contract  No.  2003.  Webster  Street  Tube,  includes  all 
work  necessary  to  construct  a two-lane  tube  beneath  the 
Oakland  Inner  Harbor  parallel  to  the  existing  Posey  Tube. 

Contract  No.  2012.  Alameda  Approach,  would  include  place- 
ment of  fill  and  constructing  a roadway  thereon  along  the 
southern  shore  of  Alameda  and  across  Alameda  between  Bay 
Farm  Island  Bridge  and  the  Webster  Street  and  Posey  Tubes. 
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Contract  No.  2014.  Eastshore  Freeway  Approach,  consists  of 
constructing  the  freeways  and  highways  from  the  bridgehead 
across  Bay  Farm  Island  to  the  two  specified  connections 
with  the  Eastshore  Freeway  at  Hegenberger  Road  and  Davis 
Street. 


MISCELLANEOUS 

To  perfrom  other  items  of  work  which  are  of  a general 
nature  for  the  entire  project  and  not  necessarily  an  integral 
part  of  the  contracts  just  described,  additional  contracts 
have  been  set  up  as  follows: 

Contract  No.  2007.  Railroad  Relocation  Work,  consists  of 
relocating  all  railroad  tracks  and  related  facilities  as 
necessary  to  clear  the  rights  of  way  to  construct  the 
approaches  in  San  Francisco  and  in  the  East  Bay. 

Contract  No.  2020,  Traffic  Stripes  and  Signs,  includes 
the  painting  of  all  stripes  designating  traffic  lanes  and 
the  construction  and  installation  of  directional  and  warn- 
ing signs  required  for  the  entire  project. 

Contract  No.  2023.  Landscaping,  would  include  all  work  of 
planting  around  the  buildings  and  on  designated  fill 
slopes  to  prevent  soil  erosion. 
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PART  III 


FIELD  STUDIES 

As  discussed  in  the  Report  of  December  1955,  field 
studies  for  the  Southern  Crossing  had  been  undertaken  to 
obtain  necessary  data  for  use  by  the  design  sections.  The 
data  obtained  were  divided  into  three  categories,  (1)  foun- 
dation studies  and  explorations,  (2)  surveys  and  triangula- 
tion, and  (3)  right  of  way  estimates. 

FOUNDATIONS 

Analysis  of  data  obtained  from  the  foundation  explora- 
tion contract,  completed  in  the  spring  of  1955,  has  continued 
throughout  the  year.  It  is  anticipated  that  an  additional 
foundation  exploration  contract  will  be  advertised  as  soon  as 
project  financing  is  completed. 

SURVEYS  AND  TRIANGULATION 

Survey  and  triangulation  work  during  the  year  has  con- 
sisted of  (1)  a continuation  of  topographical  surveys  for 
previously  authorized  approach  routes,  (2)  a start  on  surveys 
for  the  new  approach  routes  designated  in  Chapter  6?,  Statutes 
of  1956,  and  (3)  establishment  of  control  points  on  both  sides 
of  the  Bay. 

The  fabrication  and  installation  of  nine  survey  towers 
are  to  be  included  as  an  item  of  work  in  the  new  foundation 
exploration  contract.  These  towers  would  be  placed  in  the 
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Bay  along  the  alignment  of  the  transbay  crossing,  and  would  be 
tied  into  the  triangulation  net  so  that  they  may  be  used  as 
points  of  reference  and  working  platforms  during  construction. 

RIGHT  OF  WAY 

The  amendments  contained  in  Chapter  67,  Statutes  of  1956, 
whereby  certain  approach  alignments  were  deleted  and  others 
added  would  necessitate  the  acquisition  of  additional  property. 
It  was  therefore  necessary  to  prepare  revised  property  maps 
of  the  areas  affected  in  San  Francisco,  Alameda,  and  Oakland 
so  that  right  of  way  costs  could  be  determined. 
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PART  IV 


TRANSBAY  SECTION 

The  Report  of  December  1955  contained  a detailed  dis- 
cussion of  the  several  component  parts  of  the  Southern  Cross- 
ing transbay  section;  they  are  the  bay  tubes,  sand  islands, 
transition  structures,  ventilation  buildings,  trestles,  mole 
fill,  and  toll  plaza  facilities.  The  general  plan  and  eleva- 
tion of  the  transbay  section  are  shown  on  Figure  IV-1. 

No  changes  have  been  in  the  alignment,  clearances,  or 
structure  type  (causeway-tube)  as  described  in  the  previous 
report  and  for  which  Department  of  the  Army  approval  was 
granted  in  April,  1954.  (See  Appendix  B).  Details  of  the 
design  and  proposed  methods  of  construction  have  been  modi- 
fied or  changed  to  some  degree,  however,  as  planning  has 
developed. 

Every  effort  has  been  made  by  the  staff  of  the  Division 
to  develop  a structurally  sound  and  safe  traffic  handling 
facility  consistent  with  the  latest  freeway  standards  and 
with  the  maximum  of  economy.  Planning  and  construction  cost 
economy  would  be  effected  through  the  repetition  and  standardi- 
zation of  structural  details  and  units;  and  maintenance  and 
operation  economy  by  the  extensive  application  of  automation. 

Figure  IV-2  shows  typical  sections  of  one  of  the  three 
parallel  subaqueous  bay  tubes.  Positioning  and  joining  details 
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have  been  developed  as  shown  that  will  make  it  possible  to 
obtain  a safe,  positive  connection  between  individual  tube 
segments.  The  tube  ceiling  has  been  arched  to  improve  ven- 
tilation, lighting  characteristics,  and  overhead  clearance. 

A typical  section  of  the  bay  trestle  is  shown  on  Figure 
IV-3  and  of  the  mole  fill  on  Figure  IV-4. 

Contract  No.  2002,  Bay  Tube  and  Fills,  is  planned  to  be 
the  first  construction  contract  advertised  for  bids.  Advertis- 
ing would  follow  within  a year  on  Contract  No.  2005,  Bay 
Trestle;  Contract  No.  2013,  Electrical  Work;  and  Contract  No. 
2019,  Mechanical  Work.  The  remaining  transbay  section  contracts 
would  be  initiated  as  necessary  to  complete  the  overwater  cross- 
ing within  the  planned  4-1/2  year  construction  period. 
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FIG.  TSL-2 


FIG.  EZ>3 
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MOLE  FILL 
TYPICAL  SECTION 


PART  V 


SAN  FRANCISCO  APPROACHES 

Amendments  were  enacted  during  the  1956  session  of  the 
State  Legislature  revising  the  San  Francisco  approach  system 
to  the  Southern  Crossing.  (See  Appendix  A,  Section  30654.) 

The  Statutes  now  provide  for  the  construction  of  a six-lane 
freeway  extending  from  the  bridgehead  northward  to  a con- 
nection with  the  Erabarcadero  Freeway  planned  by  the  Division 
of  Highways.  At  Third  and  Army  Streets  a four-lane  connection 
would  be  made  to  the  Southern  Freeway  proposed  by  the  City  and 
County  of  San  Francisco.  (See  Figure  V-l. ) The  planned  free- 
way, the  Embarcadero  Approach,  is  shown  on  Figure  V-2  and 
described  below. 

EMBARCADERO  APPROACH 

The  Embarcadero  Approach  would  extend  westerly  from  the 
bridgehead,  thence  northerly  from  the  Third  and  Army  Inter- 
change to  the  downtown  business  and  waterfront  districts. 
Throughout  its  length  it  is  planned  as  an  elevated  double- 
decked freeway  structure.  It  consists  of  the  following  com- 
ponents: 

(a)  The  Third  and  Army  Interchange. 

(b)  A six-lane  freeway  extending  from  the  Inter- 
change to  a connection  with  the  Embarcadero 
Freeway  at  Howard  Street. 

(c)  Connections  to  city  streets. 


V-l 


Third  and  Army  Interchange 

This  interchange  would  collect  and  distribute  traffic  to 
and  from  the  Southern  Crossing,  the  Southern  Freeway,  the  free- 
way extending  northward,  and  the  city  streets.  The  westerly 
legs,  formerly  planned  to  connect  with  the  Bayshore  Freeway  in 
the  vicinity  of  Army  Street,  have  been  shifted  in  a southerly 
direction  to  connect  with  the  proposed  Southern  Freeway. 

The  structure,  located  in  the  area  immediately  north  of 
Army  Street,  would  extend  on  both  sides  of  Third  Street  from 
the  bridghead  to  Tennessee  Street.  It  would  be  elevated  to 
clear  city  streets  and  railroad  tracks. 

Transbay  on-  and  off-ramp  connections  to  city  streets  are 
planned  on  Third  Street  at  the  intersection  of  Army  Street  and 
at  23rd  Street. 

Alignment  Along  Tennessee  and  Third  Streets 

Except  for  minor  changes  in  alignment  to  make  the  speci- 
fied connections  to  city  streets,  this  section  of  the  Approach 
would  follow  the  route  presented  in  the  Report  of  December  1955 • 
Beginning  at  the  Third  and  Army  Interchange  and  proceed- 
ing in  a northerly  direction,  the  Approach  would  follow  the  east 
side  of  Tennessee  Street  to  19th  Street,  thence  curve  eastward 
between  18th  and  Mariposa  Streets  to  follow  the  east  side  of 
Third  Street  to  its  intersection  with  Fourth  Street. 

Connections  to  city  streets,  as  shown  on  Figure  V-2,  are 
planned  along  Third  Street  at  18th,  Mariposa,  and  16th  Streets. 
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Alignment  Along  Fourth  Street.  Townsend,  and  The  Embarcadero 

Commencing  in  the  vicinity  of  the  Third  and  Fourth  Street 
intersection,  the  Approach  alignment  would  differ  from  that 
previously  presented  in  that  a high-level  crossing  of  China 
Basin  has  been  eliminated.  In  accordance  with  the  amended 
Statutes  the  route  would  curve  northwesterly  across  Third 
Street  to  the  south  side  of  Fourth  Street.  At  Berry  Street 
it  would  then  veer  eastward  to  The  Embarcadero  via  Townsend 
Street;  thence  continue  along  the  westerly  side  of  the  latter 
to  connect  with  the  planned  Embarcadero  Freeway. 

It  is  planned  to  cross  the  Channel  Street  waterway  with 
a fixed  span  having  a vertical  clearance  of  35  feet  above 
M.H.H.W. 

In  conjunction  with  the  elevated  structure  over  the 
Southern  Pacific  railroad  yard,  located  between  Townsend 
and  Berry  Streets,  connections  are  planned  to  serve  local, 
southbound  Fourth  Street  traffic.  The  planned  connections 
are  based  upon  one-way  operation  of  Third  Street  northbound 
and  Fourth  Street  southbound  from  their  intersection. 

As  shown  on  Figure  V-2  connections  to  city  streets  are 
planned  at  Berry,  Brannan,  and  Harrison  Streets. 

Proposed  Construction  Schedule 

Initial  construction  of  the  Embarcadero  Approach  is 
planned  to  consist  of  building  the  connection  to  the  transbay 
section  and  on-  and  off-ramps  of  the  Third  and  Army  Interchange. 
This  construction  would  be  sufficient  to  serve  the  immediate 
needs  of  transbay  traffic.  (See  Figure  V— 3 . ) 
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FIG.  3t- 1 


FIG.  Y-3 


EMBARCADERO  APPROACH 

GENERAL  PLAN  AND  ELEVATION 


PART  VI 


EAST  BAY  APPROACHES 


The  East  Bay  approach  system  of  the  Southern  Crossing  is 
divided  into  two  components,  the  Eastshore  Freeway  Approach 
and  the  Alameda  Approach. 

The  Eastshore  Freeway  Approach  as  delineated  on  Figure 
VI-1  would  extend  from  the  bridgehead  on  Bay  Farm  Island  to 
connect  with  the  Eastshore  Freeway  at  Hegenberger  Road  and 
at  Davis  Street.  The  Approach  is  subdivided  into  the  following 
components : 

(a)  The  Bay  Farm  Island  Freeway  extending  from 
the  bridgehead  to  the  interchange  at  the 
southern  end  of  the  existing  Bay  Farm  Island 
Bridge. 

(b)  The  Bay  Farm  Island  Interchange  located  at 
the  southerly  end  of  the  bridge  mentioned 
above . 

(c)  The  San  Leandro  Bay  Freeway,  beginning  at 
the  Interchange  and  terminating  at  the 
Hegenberger-Eastshore  Freeway  Interchange. 

(d)  The  Doolittle-Davis  Highway  Connection 
starting  in  the  vicinity  of  the  inter- 
section of  Doolittle  Drive  and  Hegenberger 
Road  and  following  Doolittle  Drive  and 
Davis  Street  to  the  latter fs  intersection 
with  the  Eastshore  Freeway. 

The  Alameda  Approach  shown  on  Figure  VI-3  would  extend 
from  the  south  end  of  the  Bay  Farm  Island  Bridge  westerly  along 
the  south  shore  of  Alameda,  thence  across  Alameda  via  Eighth 
Street  to  connect  with  the  Posey  and  Webster  Street  Tubes. 

It  would  be  composed  of  the  following  four  elements: 
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(a)  The  existing  Bay  Farm  Island  Bridge. 

(b)  The  Southshore  Highway  extending  across  the 
tidelands  along  the  south  shore  of  Alameda  to 
connect  with  a prolongation  of  Eighth  Street. 

(c)  The  Crosstown  Highway  extending  along  Eighth 
Street  and  the  Southern  Pacific  right  of  way 
to  its  connection  with  the  Posey  and  Webster 
Street  Tubes. 

(d)  The  Webster  Street  Tube  to  be  located  west 
of  and  parallel  to  the  existing  Posey  Tube. 

EASTSHORE  FREEWAY  APFROACH 
Bay  Farm  Island  Freeway 

From  the  bridgehead  on  Bay  Farm  Island,  this  six-lane  divided 
highway  would  extend  northerly  across  the  island  to  the  exist- 
ing bridge  connecting  with  City  of  Alameda.  It  would  be  located 
west  of  and  adjacent  to  Maitland  Drive  and  County  Road. 

The  Statute,  as  amended,  now  require  two  interchanges  be 
constructed  in  this  portion  of  the  Approach  and  are  shown  on 
Figure  VI-1. 

Bay  Farm  Island  Interchange 

This  interchange,  to  be  located  on  the  northwesterly  shore 
of  the  Island,  would  directly  interconnect  the  existing  Bay  Farm 
Island  Bridge,  the  Bay  Farm  Island  Freeway,  and  the  San  Leandro 
Bay  Freeway. 

San  Leandro  Bay  Freeway 

This  four-lane  divided  freeway,  with  provisions  for  future 
widening  to  six  lanes,  would  extend  from  the  Bay  Farm  Island 
Interchange  easterly  along  the  north  shore  of  the  Island  and 
parallel  to  Doolittle  Drive,  thence  across  the  tidal  mud  flats 
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at  the  east  end  of  San  Leandro  Bay  to  parallel  Hegenberger 
Road  to  its  connection  with  the  Eastshore  Freeway. 

On-  and  off-ramps  connections  would  be  made  to  Doolittle 
Drive  and  Hegenberger  Road  which  would  be  utilized  as  front- 
age roads  to  serve  local  traffic.  (See  Figure  VI-1.) 
Doolittle-Davis  Highway  Connection 

The  Statutes  have  been  amended  to  include  an  extension 
of  the  San  Leandro  Bay  Freeway  as  a highway  along  Doolittle 
Drive  to  its  intersection  with  Davis  Street,  thence  along 
the  latter  to  its  connection  with  the  Eastshore  Freeway. 
Proposed  Construction  Schedule  for  Eastshore  Freeway  Approach 

Under  the  initial  construction  program  it  is  planned  to 
construct  the  Bay  Farm  Island  Freeway  and  Interchange.  (See 
Figure  VI-2. ) 

ALAMEDA  APPROACH 
Bay  Farm  Island  Bridge 

This  existing  structure  connecting  Alameda  to  Bay  Farm 
Island  has  been  fully  described  in  previous  reports.  No 
changes  are  contemplated  for  this  bridge. 

Southshore  Highway 

The  Report  of  December  1955  described  this  portion  of  the 
Approach  as  a freeway  extending  from  the  existing  Bay  Farm 
Island  Bridge  westerly  along  the  southerly  shore  of  Alameda 
to  a prolongation  of  Main  Street.  Amending  legislation 
enacted  in  1956  would  extend  the  Approach  westerly  as  a high- 
way, rather  than  a freeway,  to  connect  with  a southerly 
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prolongation  of  Eighth  Street.  An  interchange  -would  be  pro- 
vided at  the  north  end  of  the  Bay  Farm  Island  Bridge  with  on- 
and  off-ramps  in  both  directions. 

Crosstown  Highway 

This  route  across  Alameda  to  the  Webster  Street  and  Posey 
Tubes,  shown  on  Figure  VI-3,  replaces  the  circuitous  Main- 
Atlantic  Freeway  described  in  the  1955  Report.  The  present 
alignment  is  more  direct,  following  Eighth  Street  to  Lincoln 
Avenue,  thence  along  the  Southern  Pacific  right  of  way  to 
Atlantic  Avenue,  and  then  cutting  diagonally  across  Webster 
Street  to  the  Tubes.  (See  Appendix  A,  Section  30654.) 

To  accommodate  four  lanes  of  traffic  it  will  be  necessary 
to  widen  Eighth  Street  to  Lincoln  Avenue.  At  that  point  an 
overhead  structure  would  be  required  to  carry  the  Highway  over 
the  railroad  tracks  at  Atlantic  Avenue.  On-  and  off-ramps  to 
the  Tubes  are  provided  as  specified. 

Webster  Street  Tube 

This  new  two-lane  vehicular  tube  to  carry  traffic  from 
Oakland  will  be  located  approximately  one  block  west  of  the 
existing  Posey  Tube.  Design  and  construction  of  the  tube  seg- 
ments for  this  facility  would  be  the  same  as  that  of  the  main 
Southern  Crossing  tubes. 

Proposed  Construction  Schedule 

Under  present  planning  only  the  Webster  Street  Tube,  with 
appropriate  connections  to  city  streets,  would  be  built  during 
the  initial  stage  of  project  construction. 
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PART  VII 


COST  ESTIMATE,  PLANNING,  AND 
CONSTRUCTION  SCHEDULES 

COST  ESTIMATE 

The  cost  estimate  of  the  Southern  Crossing,  including 
approaches,  was  prepared  by  this  Division  with  the  coopera- 
tion of  other  state,  county  and  municipal  agencies  and  var- 
ious contracting  firms. 

Quantity  Estimate 

Before  reliable  cost  estimates  could  be  prepared,  it 
was  necessary  to  determine  material  quantities.  All  planning 
for  the  transbay  crossing  and  approaches  was  completed  to  a 
point  where  calculation  of  material  quantities  could  be  made 
with  reasonable  accuracy. 

Costs 

The  following  methods  were  used  to  estimate  the  project 

cost : 

1.  From  the  large  volume  of  recent  bridge  and  highway 
construction  in  the  San  Francisco  Bay  Area,  unit  cost  bids 
submitted  for  comparable  type  and  magnitude  of  work  were 
selected,  analyzed,  and  applied  to  calculated  material  quan- 
tities for  the  Southern  Crossing. 
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2.  Where  unit  costs  for  comparable  work  were  not  avail- 
able, contract  costs  were  developed  by  estimating  the  cost 

of  labor,  materials,  and  plant  required  to  perform  the  work. 
These  costs  were  compared  to  work  of  similar  nature  being 
performed  in  other  parts  of  the  United  States. 

3.  The  proposed  design,  specifications,  construction 
schedules,  and  site  conditions  were  discussed  with  qualified 
producers  and  contractors,  and  their  advice  was  sought  rela- 
tive to  costs. 

4.  To  the  estimated  current  costs  a factor  was  applied 
to  determine  the  costs  expected  to  prevail  during  the  time 

of  actual  construction.  This  factor  was  determined  by  devel- 
oping a trend  based  upon  a careful  review  and  analysis  of 
construction  cost  indices,  including  the  Engineering  News- 
Record  Construction  Cost  and  Building  Cost  indices,  over  the 
past  two  decades,  with  particular  attention  devoted  to  the 
last  four  years.  The  data  thus  studied  gives  strong  evidence 
of  continued  rising  construction  costs. 

The  contract  construction  cost  presented  herein  allows 
for  an  estimated  increase  based  upon  the  data  studied.  Any 
sharp  deviation  in  the  cost  trend  will  make  it  necessary  to 
revise  the  estimate  accordingly. 

Engineering,  Administration,  Legal  Counsel,  and  Insurance 

An  allowance  has  been  added  to  the  estimated  construction 
cost  of  the  project  for  administration  and  operational  cost 
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and  insurance.  This  allowance  is  comparable  to  that  experi- 
enced on  the  San  Francisco-Oakland  Bay  Bridge  and  the  Richmond- 
San  Rafael  Bridge,  during  construction. 

Contingencies 

To  provide  for  unforeseen  additional  items,  increased 
material  quantities,  and  miscellaneous  extra  costs,  an  appro- 
priate allowance  has  been  made  in  the  estimated  cost  for  each 
item  of  work.  This  also  serves  as  a further  safeguard  against 
increases  in  labor  and  material  costs. 

Rights  of  Way 

The  cost  estimates  for  right  of  way,  including  utility 
relocation  work,  are  based  upon  fair  market  value;  comparable 
sales  and  listings;  reproduction  costs  less  depreciation; 
assessed  valuation;  costs  of  acquisition;  and  an  allowance  for 
contingencies. 

Construction  Costs 

The  total  estimated  cost  of  construction  includes  all  of 
the  foregoing  items,  namely;  costs  for  constructing  the  pro- 
ject; an  allowance  for  engineering,  administration,  legal 
counsel,  and  insurance  services;  right  of  way,  including 
utility  relocation  work;  and  an  allowance  for  contingencies. 
Figures  IX-1  and  IX-3  show  a breakdown  of  costs  for  the  vari- 
ous components  of  the  project. 
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PLANNING 

It  is  assumed  that  revenue  bonds  for  the  project  cannot 
be  marketed  until  the  cost  of  the  major  contracts  are  known 
within  narrow  limits  and  these  costs  assured  by  guaranteed 
proposals  from  contractors. 

Contract  plans  and  specifications  for  the  principal  items 
of  work  on  the  transbay  crossing  can  be  completed  by  the  early 
part  of  1956.  The  plans  and  specifications  for  the  approaches 
and  supplementary  facilities  will  be  completed  at  a later  date 
as  they  will  not  be  a factor  insofar  as  guaranteed  costs  are 
concerned. 

CONSTRUCTION  SCHEDULES 

A reasonable  estimate  of  time  required  for  project  con- 
struction is  shown  in  Figures VII-1  and  VII-2.  These  schedules 
are  based  upon  the  assumption  that  construction  is  started  by 
January  1957. 
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FIG.  3ZE-I 


Southern  Crossing  Opened  to  Traffic 
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PART  VIII 


TRAFFIC  AND  REVENUE 

The  Division  of  San  Francisco  Bay  Toll  Crossings  engaged 
the  firm  of  Coverdale  and  Colpitts,  Consulting  Engineers,  to 
advise  on  traffic  and  revenue.  The  following  text  and  fig- 
ures, comprising  Part  VIII,  have  been  prepared  by  this  firm. 


SCOPE 

The  purpose  of  this  part  of  the  report  is  to  estimate 
the  volume  of  traffic  available  to  both  the  San  Francisco- 
Oakland  Bay  Bridge  (hereinafter  referred  to  as  the  "Bay 
Bridge”)  and  the  additional  highway  crossing  (hereinafter 
referred  to  as  the  "Southern  Crossing”)  and  the  distri- 
bution of  such  traffic  between  them;  the  revenue  corre- 
sponding to  the  volume  of  vehicular  traffic;  the  maintenance 
and  operating  expenses,  and  the  balance  remaining  for 
servicing  the  debt  to  be  incurred  in  the  construction  of  the 
Southern  Crossing  and  its  approaches.  Chapter  1056,  Statutes 
of  1953  as  amended  by  Chapter  304,  Statutes  of  1955  and 
Chapters  40  and  67,  Statutes  of  1956,  which  authorizes  the 
construction  of  the  Southern  Crossing,  provides  that  this 
Crossing  is  to  be  financed  by  the  application  of  all  revenues 
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earned  on  both  the  Bay  Bridge  and  Southern  Crossing  after  pay- 
ment of  all  maintenance  and  operating  expenses  and  insurance 
on  both  facilities.  Therefore,  it  is  necessary  to  project  the 
combined  traffic  and  revenues  of  both  facilities. 

A complete  description  of  the  Southern  Crossing  and  its 
approaches;  the  estimated  costs  thereof,  in  stages,  and 
scheduled  dates  of  completion  are  contained  in  another  part 
of  this  report,  to  which  reference  is  hereby  made  for  infor- 
mation as  to  these  matters. 

SOURCES  OF  TRAFFIC 

The  sources  of  traffic  available  are: 

(a)  Bay  Bridge  - This  by  far  the  most  important  source 
of  traffic. 

(b)  San  Mateo-Hayward  Bridge  - Such  vehicles  as  may  be 
diverted  therefrom  to  a Southern  Crossing  and  which 
will  be  in  addition  to  any  vehicles  now  carried  by 
the  Bay  Bridge. 

(c)  Such  traffic  as  may  be  induced  either  because  of  a 
new  and  improved  facility  serving  areas  not  now 
adequately  served  by  either  of  the  existing  bridges, 
or  stimulated  by  relief  of  existing  congestion  on 
the  Bay  Bridge. 

SOURCES  OF  INFORMATION  AS  TO  VOLUME  OF  TRAFFIC 
AND  ITS  DISTRIBUTION 

The  volumes  of  past  and  present  transbay  vehicular  traf- 
fic carried  by  the  Bay  Bridge,  the  San  Mateo-Hayward  and 
Dumbarton  Bridges,  as  well  as  the  maintenance  and  operating 
expenses  and  the  financial  results  of  operation,  are  avail- 
able from  the  records  of  the  San  Francisco-Oakland  Bay  Bridge. 
Other  available  information  of  prime  importance  includes: 
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The  results  of  origin  and  destination  surveys  made 
during  1946  and  1947  by  the  Bay  Area  Metropolitan  Traffic 
Survey  in  co-operation  with  the  United  States  Bureau  of 
Public  Roads  and  the  "Traffic  Report,  San  Francisco  Bay 
Metropolitan  Area"  and  "Map  Exhibits"  thereto,  prepared 
by  District  IV,  California  Division  of  Highways  and  pub- 
lished in  June  1949; 

Basic  interview  data  relating  to  origins  and  desti- 
nations of  transbay  passenger  vehicles  obtained  by  the 
Consulting  Engineers  to  the  Bay  Area  Rapid  Transit  Com- 
mission during  the  spring  of  1954  provided  through  the 
courtesy  of  the  Commission  and  its  engineers; 

The  results  of  a survey  of  origins  and  destinations 
of  trucks  crossing  the  Bay  Bridge  and  the  San  Mateo- 
Hayward  Bridge  made  during  March  1955  by  the  San  Francisco- 
Oakland  Bay  Bridge  personnel; 

Traffic  and  Operating  records  of  Golden  Gate  Bridge, 
furnished  by  the  courtesy  of  the  Golden  Gate  Bridge  and 
Highway  District; 

Report  entitled  "Regional  Rapid  Transit"  prepared  for 
San  Francisco  Bay  Area  Rapid  Transit  Commission  by  Parsons, 
Brinckerhoff , Hall  & Macdonald,  dated  January  5,  1956; 

The  results  of  previous  studies  made  by  Coverdale  and 
Colpitts,  including  those  for  the  Bay  Bridge  made  in  1936  and 
subsequent  years;  the  Richmond-San  Rafael  Bridge,  1951  and 


VIII-3 


subsequent  years;  the  Carquinez  Bridge,  1955;  operations 
of  the  Bridge  Railway,  1953;  Estimated  Traffic  and  Earn- 
ings of  the  Southern  Crossing  and  San  Francisco-Oakland 
Bay  Bridge,  November  1,  1955; 

Statistical  information  related  to  the  past,  present 
and  prospective  development  of  the  Bay  Area,  both  that 
contained  in  fundamental  publications  such  as  the  United 
States  Bureau  of  the  Census  and  that  provided  by  other 
public  and  private  agencies  to  which  credit  is  given 
wherever  the  material  is  used. 

BASIC  TRAFFIC 

Since  the  basic  traffic  from  which  the  Southern  Crossing 

will  draw  is  that  now  carried  by  the  Bay  Bridge  and  the  San 

Mateo  Bridge  there  are  included  here  three  tables  showing  the 

volume  of  traffic  on  these  facilities  since  their  opening: 

The  vehicular  revenue  traffic  on  the  Bay  Bridge  is  pre- 
sented on  Table  VIII-1; 

The  passengers  carried  by  the  Bridge  Railway  and  the_  Key 
System  Buses  on  Table  VIII-2;  and. 

The  vehicular  traffic  on  the  San  Mateo  Bridge  on  Table 
VIII-3; 

The  vehicular  traffic  on  the  Bay  Bridge  and  on  other 
crossings  in  the  area,  month  by  month,  is  shown  by 
Figure  VIII-1  and  the  passenger  crossings  on  Figure  VIII-2. 


From  Table  VIII-1  it  will  be  observed  that  the  vehicular 
traffic  on  the  Bay  Bridge  has  been  increasing  steadily  since 
its  opening  in  November  1936  but  at  a declining  rate  for  the 
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past  several  years.  That  for  1954  was  actually  less  than 
that  in  1953,  but  the  upward  trend  appears  again  in  1955  which 
shows  an  increase  over  1954  of  3.6  per  cent.  The  figures  for 

1953  are  questionable  for  comparative  purposes  because  of  the 
strike  on  the  Key  System  from  July  24  to  October  7 of  that 
year,  which  by  depriving  patrons  of  the  use  of  the  Bridge 
Railway  and  Key  buses  forced  them  to  the  use  of  private  auto- 
mobiles, thereby  increasing  the  vehicular  traffic  above  nor- 
mal. In  1955  the  Bay  Bridge  carried  31,242,000  revenue  vehi- 
cles . 

From  Figure  VIII-2  it  will  be  seen  that  the  total  num- 
ber of  passengers  crossing  the  Bay  Bridge  has  fallen  from  a 
peak  of  approximately  92,000,000  in  1945  to  70,000,000  in 

1954  and  that  the  present  trend  appears  to  be  very  slightly 
downward. 

From  Table  VIII-2  it  will  be  seen  that  the  total  revenue 
passengers  carried  by  the  Key  System,  both  by  train  and  by 
bus,  decreased  from  a peak  of  34,926,000  in  1945  to  9,972,000 
in  1955;  revenue*  train  passengers  decreased  in  the  same 
period  from  26,469,000  to  5,636,000  and  revenue  bus  passengers 
from  3,457,000  to  4,136,000.  The  1953  strike  caused  a sharp 
reduction  in  passengers,  and  since  resumption  of  service  in 
October  1953  the  traffic  has  continued  to  decline.  The  base 
fare  on  the  trains  was  increased  as  of  November  30,1953, 
from  35  cents  a trip  to  50  cents  a trip;  after  September  1, 
1956  the  fare  will  be  46  cents.  The  passengers  formerly 
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using  the  Bridge  Railway  have  not  all  transferred  to  the  use 
of  automobiles,  for,  although  the  number  of  automobiles  has 
increased  moderately  during  that  same  period  of  time,  the 
increase  in  automobiles  is  not  sufficient  to  account  for  the 
decrease  in  mass  transit  passengers.  The  future  of  the  Bridge 
Railway  is  unpredictable  at  the  present  time.  The  Key  System 
has  applied  to  the  Public  Utilities  Commission  for  permission 
to  abandon  all  rail  service,  including  that  over  the  Bridge, 
and  hearings  thereon  have  been  held  but  no  decision  has  yet 
been  given.  If  such  rail  service  were  to  be  abandoned  the 
passengers  would  be  carried,  some  in  buses  and  some  by  pri- 
vate automobile.  The  Bridge  revenue  would  be  somewhat 
increased  but  at  the  expense  of  increased  congestion. 

A development  of  mass  rapid  transit  facilities  through- 
out the  Bay  Area  such  as  may  result  from  the  activities  of 
the  Bay  Area  Rapid  Transit  Commission  would  affect  the  future 
of  this  part  of  the  Bridge  facilities.  The  "optimum”  plan 
recommended  by  the  Consulting  Engineers  in  the  report  to  the 
Bay  Area  Rapid  Transit  Commission  of  January  5,  1956  would 
provide  a transbay  subaqueous  tube  in  the  general  location  of 
the  Bay  Bridge,  and  in  the  "minimum"  plan  would  provide  for  the 
use  of  the  Bridge  Railway  as  a part  of  the  Regional  System. 

The  restriction  as  to  the  construction  of  crossings  competitive 
with  the  Bay  Bridge  and  the  Southern  Crossing  provided  by 
Chapter  1056,  Statutes  of  1953,  as  amended  by  Chapter  304  of 
the  Statutes  of  1955,  was  removed  insofar  as  such  restriction 
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related  to  the  construction  and  operation  of  a rapid  transit 
crossing  exclusively  for  trains  by  Section  30354*5,  added  by 
Chapter  40,  Statutes  of  1956. 

The  possible  effect  of  the  construction  of  a rapid 
transit  tube  on  the  Bay  Bridge  and  the  Southern  Crossing 
traffic  is  dealt  with  in  a subsequent  part  or  this  report. 

The  current  increase  of  vehicular  traffic  on  the  Bay 
Bridge  may  be  due  to  relief  of  congestion  in  the  peak  hours 
due  to  the  fact  that  passenger  cars  are  now  permitted  on  the 
lower  deck  in  the  direction  of  maximum  flow  of  traffic  during 
peak  hours,  - in  the  morning  westbound,  and  in  the  evening 
eastbound.  This  change  has  facilitated  the  movement  of  traf- 
fic in  the  peak  period,  and  has  somewhat  reduced  the  time 
formerly  required  to  traverse  the  Bridge  at  peak  hours. 

If  rail  service  is  abandoned  entirely  the  space  on  the 
lower  deck  of  the  bridge  now  occupied  by  the  railway  could 
be  floored  over  and  made  available  for  use  by  motor  vehicles 
thereby  increasing  the  capacity  of  the  Bay  Bridge.  No  funds, 
however,  are  now  available  for  such  remodeling. 

Table  VIII-3  shows  that  the  vehicular  traffic  on  San 
Mateo-Hayward  Bridge  has  been  increasing  at  a very  rapid  rate 
through  1954*  In  1955  the  rate  of  increase  was  4*8  per  cent 
over  1954,  and  the  number  of  vehicles  carried  was  2,895,100. 

The  sum  total  of  vehicles  now  using  the  Bay  Bridge  and 
those  using  the  San  Mateo-Hayward  Bridge  constitute  the  pool 
from  which  the  Southern  Crossing  will  derive  its  traffic. 


VIII-7 


METHOD  OF  ESTIMATING  THE  VOLUME  OF  VEHICULAR 
TRAFFIC  ALLOCATED  TO  THE  SOUTHERN  CROSSING 

The  general  approach  to  this  part  of  the  problem  was  to 
determine  how  many  vehicles  now  using  the  Bay  Bridge  and  the 
San  Mateo-Hayward  Bridge  would  be  benefited  by  the  Southern 
Crossing  and  consequently  would  be  attracted  to  it  and  be 
diverted  from  the  present  crossings.  As  has  been  stated 
before,  traffic  diverted  from  the  Bay  Bridge  does  not  affect 
the  over-all  financial  results,  but  it  does  affect  the  capac- 
ities of  the  facilities  to  be  provided.  The  benefits  are 
measured  by  savings  in  time,  in  distance  and  in  relief  from 
congestion  and  reduced  risk  of  accidents. 

In  order  to  measure  the  volume  of  vehicles  which  would 
logically  be  affected,  the  area  on  both  sides  of  the  Bay  was 
divided  into  zones  (generally  the  zones  or  groups  of  zones 
used  by  the  Bay  Area  Rapid  Transit  Commission  in  estimating 
origin  and  destination  of  potential  rapid  transit  passengers) 
both  with  reference  to  the  Bay  Bridge  and,  separately,  with 
reference  to  San  Mateo-Hayward  Bridge.  The  individual  zones 
were  used  primarily  for  analyzing  prospective  future  growth. 
For  purposes  of  analyzing  traffic  flow  the  zones  were  grouped 
in  such  a way  that  vehicles  traveling  from  or  to  each  group 
would  have  to  pass  a point  common  to  the  route  by  way  of  an 
existing  crossing  and  to  the  route  by  way  of  the  Southern 
Crossing.  With  reference  to  the  Bay  Bridge,  15  common  points 
were  established  on  the  west  side  and  18  on  the  east  side  of 
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; 


of  the  Bay;  and,  with  reference  to  the  San  Mateo-Hayward  Bridge 
22  on  the  west  and  16  on  the  east  side.  The  locations  of 
these  common  points, as  well  as  the  zone  boundaries, are  shown 
on  the  maps  Figures  VIII-4  and  VIII-4A. 

Pattern  of  Traffic  Flow 

The  zone-to-zone  distribution  of  vehicles  was  estimated 
as  follows: 

Through  the  courtesy  of  the  San  Francisco  Bay  Area  Rapid 
Transit  Commission  we  were  furnished  original  and  detailed 
information  obtained  during  the  course  of  an  origin  and  desti- 
nation survey  made  in  the  spring  of  1954*  These  data  covered 
a 10  per  cent  sampling  of  passenger  car  traffic  obtained  by  a 
24-hour  interview  at  the  Bay  Bridge  toll  booths  in  April  1954, 
and  a 16-hour  interview  period  at  the  San  Mateo-Hayward  Bridge 
toll  booths  in  March  1954*  A review  by  us  of  procedures  used 
indicated  the  data  to  be  suitable  for  use  in  this  report.  The 
results  of  the  counts  were  expanded  to  a full  day  by  compari- 
son with  the  actual  records  of  passenger  car  traffic  both  on 
the  Bay  Bridge  and  on  the  San  Mateo-Hayward  Bridge  on  the 
days  on  which  the  interviews  were  made,  and  to  the  average 
annual  daily  traffic  by  comparison  of  those  specific  days  on 
each  of  the  respective  bridges  with  the  actual  average  daily 
traffic  on  each  of  the  bridges  for  the  full  year  1954* 

As  to  trucks,  the  San  Francisco-Oakland  Bay  Bridge  per- 
sonnel made  an  origin  and  destination  survey  for  a 24-hour 
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period  on  the  Bay  Bridge  and  on  the  San  Mateo-Hayward  Bridge 
in  March  1955*  The  interviews  covered  all  of  the  vehicles 
passing  the  toll  booths.  The  volumes  for  the  days  were  expanded 
to  an  average  day  for  the  year  by  comparison  with  the  Bridges’ 
records  for  a full  year. 

A study  of  zone-to-zone  distribution  indicated  a general 
conformity  with  patterns  indicated  by  the  1946-1947  findings 
of  the  Bay  Area  Metropolitan  Traffic  Survey. 

Based  on  these  data,  tabulations  were  prepared  for  each 
bridge,  classifying  the  average  daily  traffic  by  passenger 
vehicles  and  trucks  and  allocating  the  indicated  portion  from 
each  common  point  on  one  side  of  the  Bay  to  every  common  point 
on  the  other  side.  The  application  of  these  analyses  is  shown 
later  under  the  discussion  of  distribution  of  vehicles  between 
the  existing  bridges  and  the  Southern  Crossing. 

Basis  of  Allocation  of  Vehicles  to  the  Southern  Crossing 

The  primary  basis  of  allocating  vehicles  between  the 
Southern  Crossing  and  the  other  two  crossings  was  by  consid- 
eration of  relative  times  and  distances  involved  in  each  move- 
ment between  common  points.  These  comparative  times  and  dis- 
tances were  based  on  field  observations  and  test  trips  made 
by  members  of  our  staff  during  the  period  March  to  May  1955, 
under  various  traffic  conditions,  at  peak  and  off-peak  periods, 
supplemented  by  computed  distances  and  times  on  the  Southern 
Crossing  and  its  approaches  and  on  the  various  freeways  not 
yet  completed. 
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Basic  Assumptions 


In  allocating  vehicles  to  the  Southern  Crossing, and  in 
computing  relative  times  and  distances, the  following  assump- 
tions have  been  made: 

1.  That  the  part  of  the  Southern  Crossing  between  Third 
and  Army  Streets  in  San  Francisco  and  Bay  Farm  Island, 
and  the  Webster  Street  Tube  between  Alameda  and 
Oakland  with  its  approaches,  will  be  complete  and 
ready  for  traffic  by  July  1961;  - this  is  referred 

to  later  as  the  "Shore  to  Shore”  Crossing  - ; 

2.  The  completion  of  the  approaches,  if  the  Bridge  is 
financed  on  the  "Shore  to  Shore”  basis,  will  depend 
upon  the  requirements  of  the  Bond  Resolution  with 
regards  to  the  additional  sale  of  bonds. 

3.  That  the  base  toll  rates  on  the  Southern  Crossing  and 
the  Bay  Bridge  will  be  the  same  and  that  the  toll 
rates  on  San  Mateo-Hayward  Bridge  will  remain  sub- 
statially  as  at  present; 

4*  That  the  following  highway  and  street  improvements 
will  have  been  completed: 

(a)  Bayshore  Freeway,  - from  San  Jose  to  a con- 
nection with  Embarcadero  Freeway. 

(b)  Central  Freeway,  - from  a connection  with 
the  Bayshore  Freeway  at  Division  Street  to 
a connection  with  Van  Ness  Avenue  near 
Golden  Gate  Avenue  and  Turk  Street. 

(c)  Embarcadero  Freeway,  - from  a connection 
with  the  approach  to  the  Southern  Crossing 
to  Broadway. 

(d)  Southern  Freeway,  - from  Junipero  Serra 
Boulevard  just  south  of  the  city  limits  to 
the  vicinity  of  San  Jose  Avenue  and 
Monterey  Boulevard,  thence  by  the  location 
of  Alemany  Boulevard  to  connect  with  the 
Bayshore  Freeway  and  the  Embarcadero 
Approach  of  the  Southern  Crossing  at  Third 
and  Army  Streets. 
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(e)  Western  Freeway,  - extending  northerly  from 
a connection  with  the  Southern  Freeway 
near  Junipero  Serra  Boulevard  to  the 
Golden  Gate  Park  and  turning  east  to  con- 
nect with  the  Central  Freeway  near  Oak 
Street . 

(f)  Crosstown  Freeway,  - from  the  Southern  Free- 
way near  San  Jose  Avenue  along  Bosworth 
Street  and  0TShaugnessy  Boulevard,  Woodside 
Avenue  to  a connection  with  Western  Freeway. 
At  present  the  freeway  section  will  extend 
slightly  beyond  Portola  Drive. 

(g)  Market-Portola  Expressway,  - a four-lane 
divided  highway  to  be  provided  between 
Market  and  17th  Streets  to  the  interchange 
with  Western  Freeway. 

(h)  Geary  Street  Expressway,  - a six-lane  divided 
highway  between  Presidio  Avenue  and  Franklin 
Street . 

(i)  Eastshore  Freeway,  - complete  from  Carquinez 
Bridge  to  San  Jose  with  all  its  planned 
interchanges. 

(j)  McArthur  Freeway,  - Distribution  Structure 
to  Park  Boulevard. 

(k)  Southerly  Extension  of  Mountain  Boulevard 
to  Ascot  Drive. 

(l)  Bancroft  Expressway,  - improvements  which 
will  facilitate  access  from  parts  of 
Oakland  to  the  Southern  Crossing  by  way  of 
High  Street,  Alameda. 


Distribution  of  Bay  Bridge  Vehicles 

The  basis  of  allocation  of  vehicles  was  as  follows: 

Where  there  was  no  difference  in  time  or  distance,  traffic 
was  divided  equally  between  the  facilities.  In  cases  where 
the  time  saved  was  five  minutes  or  20  per  cent  of  the  total 
trip  time,  100  per  cent  of  the  vehicles  were  allocated  to  the 


VIII-12 


facility  affording  the  saving;  for  a time  saving  of  10  per 
cent  the  traffic  was  divided  60-40  per  cent  basis;  and  for 
a time  saving  of  15  per  cent,  75-25  per  cent  basis.  On  this 
basis,  even  if  the  time  by  the  Southern  Crossing  was  up  to 
2-l/2  minutes  longer,  a small  percentage  of  traffic  was 
assigned  to  it.  Peak-hour  traffic  and  off-peak-hour  traffic 
were  analyzed  separately. 

Speeds  used  in  estimating  times  of  passenger  car  trips 
were:  on  city  streets  in  congested  areas,  12-15  miles  per  hour 
in  city  streets,  under  ordinary  conditions  20  miles  per  hour; 
on  freeways  50  miles  per  hour;  on  Bay  Bridge  and  approaches 
40  and  50  miles  per  hour,  respectively;  on  Southern  Crossing, 
except  in  tubes,  50  miles  per  hour;  in  tubes,  35« 

An  analysis  of  the  flow  of  passenger  car  traffic  crossing 
the  Bay  Bridge  indicates  that  in  only  4&  common  point-to-com- 
mon  point  movements  out  of  270  does  the  Southern  Crossing 
offer  any  time  savings.  These  point-to-point  trips  represent 
16.4  per  cent  of  the  total  Bay  Bridge  passenger  car  movement. 
Point-to-point  movements  between  all  the  common  points  on  the 
west  side  of  the  Bay  and  points  2 to  10,  inclusive,  on  the 
east  side  - that  is,  those  on  the  Distribution  Structure  and 
along  MacArthur  Boulevard  as  far  east  as  Park  - account  for 
59  per  cent  of  the  total  Bay  Bridge  passenger  automobile 
crossings,  and  on  these  trips  the  indicated  advantage  of  the 
Bay  Bridge  in  distance  ranges  from  practically  nothing  in  one 
case  to  more  than  14  miles,  and  in  time,  at  off-peak  hours. 
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from  five  to  more  than  IS  minutes;  the  prevailing  time  saving 
being  10  to  15  minutes.  The  time  saving  in  favor  of  the  Bay- 
Bridge  at  peak  hours  (applicable  to  about  35  per  cent  of  the 
daily  traffic)  is  2.4  minutes  less  than  at  off-peak  periods. 

A computation  in  which  the  average  daily  traffic  for 
each  point-to-point  movement  was  allocated  between  the  Bay 
Bridge  and  the  Southern  Crossing,  dealing  separately  with 
peak  and  off-peak  traffic,  produced  a weighted  average  diver- 
sion from  the  Bay  Bridge  to  the  Southern  Crossing  of  13*35  per 
cent  assuming  all  of  the  approaches  to  the  Southern  Crossing 
completed,  and  7*7  per  cent  assuming  the  Crossing  open  only 
from  Army  and  3rd  Streets,  San  Francisco,  to  Bay  Farm  Island, 
with  the  bridge  to  Alameda  and  with  the  Webster  Street  tube 
between  Alameda  and  Oakland. 

A similar  study  of  truck  movements  indicated  that  13*35 
per  cent  of  pickup  and  panel  trucks,  12.6  per  cent  of  two-axle 
six-tire  trucks,  and  14*8  per  cent  of  three-,  four-,  five-  and 
six-axle  trucks  would  be  diverted;  a weighted  average  of  all 
trucks  of  13*7  per  cent. 

The  only  buses  diverted  were  the  Key  System  Alameda  buses 
Routes  0 and  W,  and  the  Hayward  buses,  Route  R,  which  make  no 
stops  between  the  San  Francisco  bus  terminal  and  51st  Street, 
Oakland.  These  amount  to  5&,000  trips  a year. 
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Borderline  Gases 


In  addition  to  the  theoretical  diversions  described  above 
there  will  be  additional  diversions  resulting  from  the  desire 
of  riders  to  use  the  less  crowded  facility  or  that  with 
entrances  most  easily  reached,  even  at  some  disadvantage  as 
to  distance  and  in  time. 

A review  of  all  the  comparative  times  and  distances  in 
the  A-6  point-to-point  movements  where  these  borderline  cases 
appear  indicates  that  the  substitution  of  rates  of  diversion 
which,  in  our  judgment,  are  more  appropriate  than  those 
derived  from  the  formula  produces  total  diversions  approxi- 
mately 10  per  cent  greater  than  the  theoretical.  For  that 
reason  we  have  added  to  allow  for  borderline  cases  10  per 
cent  of  the  passenger  vehicles  diverted  from  the  Bay  Bridge 
as  computed  by  formula. 

Distribution  of  San  Mateo-Hayward  Bridge  Vehicles 

Diversions  from  the  San  Mateo  Bridge  to  the  Southern 
Crossing  were  estimated  in  accordance  with  the  same  prin- 
ciples as  those  described  above  for  the  Bay  Bridge.  The 
location  of  the  common  points  and  the  freeways  and  approaches 
for  both  San  Mateo-Hayward  Bridge  and  Southern  Crossing  are 
shown  on  Figures  VIII-4  and  VIII-4A. 

The  heaviest  single  movement  both  of  passenger  cars  and 
trucks  was  between  the  common  point  at  San  Mateo  on  the  Bay 
Shore  Freeway  and  the  common  point  at  the  junction  of  Eastshore 
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Freeway  and  the  entrance  to  the  Posey  Tube  in  Oakland.  This 
accounts  for  over  15  per  cent  of  the  total.  The  traffic  pass- 
ing through  the  common  point  at  San  Mateo  accounts  for  over 
63  per  cent  of  the  total  crossings  by  the  San  Mateo  Bridge. 

The  point-to-point  movements  which  we  believe  will  all  be 
diverted  to  the  Southern  Crossing  account  for  11.6  per  cent 
of  all  the  vehicles.  In  the  movements  in  which  diversions  will 
occur  the  advantages  of  the  Southern  Crossing  both  as  to  time 
and  distance  are  substantial;  the  savings  in  time  ranging  from 
a few  minutes  to  over  half  an  hour. 

Since  the  base  toll  on  the  San  Mateo  Bridge  for  automobiles 
is  35  cents,  the  diversions  are  estimated  on  two  different  bases. 
One  computation  was  made  on  the  basis  of  equal  tolls  and  the 
other  on  the  basis  of  a 10-cent  differential  in  favor  of  the 
Southern  Crossing. 

The  estimated  diversion  of  passenger  cars  from  San  Mateo- 
Hayward  Bridge  to  the  Southern  Crossing,  complete  with  all 
approaches,  based  on  an  analysis  of  each  point-to-point  move- 
ment at  the  1954  traffic  level,  was  36.0  per  cent  at  equal  tolls. 
The  rate  of  diversion  during  the  period  when  the  Southern  Crossing 
extends  from  "shore  to  shore”  only,  and  equal  tolls  are  charged, 
is  33.42  per  cent;  and,  with  a 35-cent  base  toll  on  the  San 
Mateo-Hayward  Bridge  and  a 25-cent  base  toll  on  the  Bay  Bridge 
and  the  Southern  Crossing,  is  42.2  per  cent.  The  weighted  average 
rate  of  diversion  of  trucks  is  computed  at  45 »3  per  cent  in  both 
cases. 
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In  the  estimates  of  diversions  from  San  Mateo-Hayward 
Bridge  all  of  such  diversions  are  believed  accounted  for  by 
the  formula  because  the  margins  in  favor  of  one  crossing  or 
the  other  are  so  pronounced,  in  all  cases  where  there  is  a 
substantial  movement  of  traffic,  as  to  minimize  the  border- 
line cases. 

There  is  a possibility  that  the  San  Mateo-Alameda  bonds 
may  be  paid  off  from  the  revenues  of  the  San  Mateo  and  the 
Dumbarton  Bridges  by  1962,  in  which  event  these  bridges  might 
become  free  of  tolls.  This  is  not  a certainty  since  deci- 
sion may  be  made  to  retain  the  tolls  to  finance  widening  of 
either  or  both  of  these  bridges.  However,  we  have  computed 
the  adverse  effect  that  the  removal  of  tolls  on  the  San 
Mateo  Bridge  would  have  on  the  volume  of  traffic  diverted  to 
the  Southern  Crossing.  The  results  are  shown  at  a subse- 
quent point  in  this  report. 

Induced  Traffic 

Any  new  facility  may  be  expected  to  stimulate  traffic 
to  some  extent,  the  extent  depending  primarily  on  the  desire 
to  travel  and  the  character  of  the  new  facilities  which  will 
make  such  travel  easier  or  more  convenient.  The  present 
crowded  condition  of  the  Bay  Bridge  and  the  growing  congestion 
on  San  Mateo  Bridge  are  important  factors.  In  this  instance 
we  have  examined  the  traffic  flow  between  areas  on  both  sides 
of  the  Bay  which  appear  to  be  best  served  by  the  Southern 
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Crossing,  and  particularly  those  wherein  the  advantages  in 
either  time  or  distance  offered  by  the  Southern  Crossing  as 
compared  with  the  use  of  either  the  Bay  Bridge  or  San  Mateo- 
Hayward  Bridge  are  estimated  to  divert  practically  all  of  the 
traffic. 

As  to  Bay  Bridge  traffic,  such  movements  are  those  using 
common  points  16,  32  and  34  in  the  East  Bay  Area.  Common  point 
16  serves  the  area  north  and  east  of  Hegenberger  Road.  Point 
32  serves  Alameda  except  the  Naval  Air  Station  and  the  strip 
along  the  Estuary.  Point  34  serves  Bay  Farm  Island  and  the 
Oakland  Airport.  This  whole  area  is  susceptible  of  substantial 
growth  and  extensive  housing  programs  are  already  under  way 
although  the  present  population  served  is  small. 

The  weighted  average  time  saving  for  passenger  vehicles  to 
and  from  these  areas  is  3.7  minutes.  The  estimated  average 
daily  passenger  vehicles  moving  through  these  points  at  the  1954 
level  diverted  to  the  Southern  Crossing  is  6,493  out  of  a total 
of  9,360  estimated  as  diverted  to  the  Southern  Crossing  and  a 
total  of  73,910  on  the  Bay  Bridge. 

The  Bay  Bridge,  when  built,  induced  new  traffic  of  approxi- 
mately 60  per  cent,  with  an  average  time  saving  of  25  minutes. 

If  in  the  same  ratio  for  the  3.7  minutes,  the  induced  traffic 
would  amount  to  nine  per  cent  of  the  6,493  trips,  or  535  a 
day. 
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Similarly,  in  the  case  of  San  Mateo-Hayward  Bridge,  all 
of  the  point-to-point  movements  through  points  23,  25,  27,  29, 
31,  37,  49  and  59  and  portions  through  points  33,  39,  41,  43,  45 
and  47  are  allocated  to  the  Southern  Crossing.  This  accounts 
for  2,416  average  daily  passenger  cars  with  a weighted  aver- 
age saving  of  11.6  minutes  per  trip.  By  the  same  method  as 
used  for  the  Bay  Bridge  the  indicated  induced  traffic  would 
be  27.6  per  cent  of  2,416  or  676.  The  2,416  daily  trips  identi- 
fied above  compare  with  estimated  passenger  vehicle  diversions 
to  the  Southern  Crossing  from  San  Mateo  Bridge  of  2,446,  and 
the  1954  average  on  the  Bridge  of  6, SOI. 

The  total  induced  traffic,  therefore,  is  in  terms  of  an 
average  day: 

From  passenger  vehicles  diverted  from  Bay 
Bridge  565 

From  passenger  vehicles  diverted  from  San 
Mateo  Bridge  672 

1,257 

as  compared  with  total  diverted  passenger  vehicles  of  9,660 
from  the  Bay  Bridge  and  2,446  from  San  Mateo  Bridge;  a total 
of  12,306  average  daily  trips.  The  induced  traffic  is,  there- 
fore, 10.2  per  cent  of  the  diverted  traffic.  There  are,  how- 
ever, other  factors  to  be  taken  into  consideration  such  as 
the  possible  stimulation  of  automobile  traffic  that  may  have 
been  discouraged  because  of  the  congestion  on  the  Bay  Bridge. 

For  these  reasons  we  believe  a reasonable  estimate  of  induced 
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traffic  to  be  10  per  cent  of  the  diverted  traffic.  This  volume 
is  not  to  be  expected  until  such  time  as  the  approaches  are 
substantially  complete. 


TRAFFIC  ALLOCATED  TO  THE  SOUTHERN  CROSSING 

In  our  report  on  this  subject  dated  December  1,  1955,  we 
considered  three  cases,  viz: 

Case  I Transbay  Crossing  from  3rd  and  Army  Streets  in 
San  Francisco  to  the  Bay  Farm  Island  Bridge  and 
including  the  Webster  Street  Tube  and  Ramps;  as 
shown  on  Figure  IX-1.  This  is  analyzed  on  the 
basis  of  a base  25-cent  toll. 

Case  II  As  above  but  with  the  addition  of  the  Embarcadero 
Freeway  connection  (except  Howard  and  Mission 
Street  Ramps)  and  the  Fourth  Street  connection 
on  the  San  Francisco  side  and  the  Alameda  ap- 
proach including  a connection  from  the  South 
Shore  Freeway  to  Webster  Street  Tube;  as  shown 
on  Figure  IX-2.  This  is  analyzed  on  the  basis 
of  a base  30-cent  toll. 

Case  III  Crossing  and  Approaches  complete  as  provided 

by  applicable  statutes  as  shown  on  Figure  IX-3 • 
This  is  analyzed  on  the  basis  of  a base  35-cent 
toll. 

In  the  present  instance  we  are  considering  only  Cases  I 
and  III.  The  conditions  as  to  approaches  in  Case  I are  identi- 
cal with  those  previously  described.  The  approaches  in  Case  III 
are  as  determined  by  the  amendments  to  the  statutes  applicable 
to  the  Crossing  enacted  in  1955  and  1956  and  as  described  in 
a previous  section  of  this  report.  For  convenience  we  are 
adhering  to  the  numbering  of  the  Cases  and  the  tables  that  was 
used  in  our  report  of  December  1955  although  this  may  in  cer- 
tain instances  result  in  breaks  in  the  sequence. 


CASE  I - "SHORE  TO  SHORE";  25-CENT  BASE  TOLL 
Allocated  from  Bay  Bridge  1955  Level 

The  traffic  that  would  have  been  allocated  in  the  year 
1955  from  the  Bay  Bridge  at  a 25-cent  base  toll  is  estimated 
as  follows: 


Revenue 

Per  Cent 

Southern 

Bay  Bridge  Traffic 

Vehicles 

(1,500) 

Diverted 

Crossing 
( 17000") 6 

Passenger  vehicles 

28,095 

7.7 

2,163.3 

Trucks 

2,761 

13.7 

378.3 

Buses 

386 

14.5 

56. 0 

Total 

31,242 

2,597.6 

* Includes  only  the  buses  on  Key  System  Routes  0 & W serving 
Alameda  and  R,  the  Hayward  Line. 

The  vehicles  allocated  to  the  Southern  Crossing  from  the 
Bay  Bridge  are  traveling  between  areas  growing  at  a much 
faster  rate  than  the  average  of  all  the  areas  served  by  the 
Bay  Bridge.  An  analysis  of  the  areas  and  population  projec- 
tions presented  later  in  this  report  indicates  that  a reason- 
able rate  of  projection  is  five  per  cent  per  year. 
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Traffic  on  Southern  Crossing  from  Bay  Bridge 
for  July-December . Inclusive.  1961 


On  that  basis  the 

1955  estimates 

above  preceding 

are  in- 

creased at 

the  rate  of 

five  per  cent 

per  year  and  the 

estimate 

for  July-December  1961 

becomes: 

Average 

Toll 

Vehicles 

Toll 

Revenue 

(1,000) 

(2) 

(1,000) 

Passenger 

vehicles 

1,487 

.245 

$364-32 

Trucks 

254 

.925 

234.95 

Buses  (1) 

28 

.531 

14.87 

Total 

1,769 

$614.13 

(1)  Buses 

are  assumed  to 

remain  constant, 

(2)  Average  tolls  as  of 

1955,  including  average 

toll  on  Key  buses. 

Allocated  from  San  Mateo-Hayward  Bridge.  1955  Level 


The  traffic  that 

would  have  been 

allocated 

in  the  year 

1955  from  the  San  Mateo  Bridge  on  a " 

Shore-to-shore"  basis. 

with  a 35-cent  toll  on 

, the  San  Mateo 

Bridge  and 

a 25-cent  toll 

on  the  Southern  Crossing,  is  shown  by 

the  following  computation 

San  Mateo 

Per  Cent 

Southern 

Bridge  Traffic 

Vehicles 

Diverted 

Crossing 

(l'.OOO1) 

(I7§86) 

Passenger  vehicles 

2,607 

42.2 

1,100.2 

Trucks 

285 

45.3 

129.1 

Buses 

3 

0.0 

0.0 

Total 

2,895 

1,229.3 

We  have  previously  stated  that  the  current  rate  of  increase 
on  the  San  Mateo  Bridge  is  about  eight  per  cent  per  year,  and 
that  the  rate  of  increase  of  traffic  diverted  from  the  Bay  Bridge 
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to  the  Southern  Crossing  is  five  per  cent  per  year.  The 
annual  rate  of  increase  on  the  San  Mateo  Bridge  has  been 
taken  at  six  per  cent  through  1962. 


Traffic  on  Southern  Crossing  from  San  Mateo 
Bridge.  July-December . Inclusive.  1961 

On  that  basis  the  1955  estimates  above  are  increased  at 

the  rate  of  six  per  cent  per  year  and  the  estimate  for  the 

six-month  period,  July-December  1961  becomes: 


Average  Toll 

Vehicles  Toll  Revenue 

H7MT  TTToooT 


Passenger  vehicles 

781 

ipo.245  (1) 

$191.3 

Trucks 

92 

0-925 

85.1 

Total 

873 

$276.4 

(1)  This  is  the  average  passenger  car  toll  on  the 
Bay  Bridge.  It  is  assumed  that  the  same 
average  would  apply  to  the  Southern  Crossing. 


Summary  Case  I - 25-Cent  Base  Toll  for  1961  and  1962 

The  foregoing  figures  are  summarized  on  Table  VIII-4,  in 
which  the  estimated  traffic  and  revenues  of  the  Bay  Bridge 
and  the  Southern  Crossing  are  combined  for  the  years  1961  and 
1962.  The  forward  projections  from  these  years  are  based  on 
the  same  facilities  as  defined  under  Case  I with  no  additional 
approaches. 
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CASE  III  - ALL  APPROACHES  COMPLETED 


In  this  case  the  Southern  Crossing  and  the  approaches 
defined  by  the  applicable  statutes  are  assumed  to  be  com- 
pleted by  July  1,  1962,  but  the  Crossing  completed  to  the 
extent  defined  in  Case  I is  assumed  to  have  been  carrying 
vehicles  since  July  1,  1961.  For  reasons  which  will  appear 
later,  the  base  toll  for  passenger  vehicles  in  this  case  is 
taken  at  35  cents  both  on  the  Bay  Bridge  and  on  the  Southern 
Crossing.  The  diversions  from  the  Bay  Bridge  were  computed 
on  the  same  basis  as  described  in  Case  I except  that  the  number 
of  passenger  vehicles  on  the  Bay  Bridge  was  assumed  to  be 
reduced  by  10  per  cent  because  of  the  10-cent  increase  in  base 
toll.  There  are  insufficient  data  to  make  a precise  estimate 
of  the  effect  of  this  increase  in  toll.  A decrease  of  10 
cents  in  passenger  car  toll  rates  on  Golden  Gate  Bridge  from 
40  to  30  cents  early  in  1955  appears  to  have  resulted  in  an 
increase  of  passenger  car  traffic  of  about  nine  per  cent,  and 
a subsequent  decrease  to  25  cents  on  September  30,  1955  has 
resulted  in  a still  further  increase  in  passenger  car  traffic 
but  a loss  in  revenue.  Increases  in  passenger  car  rates  on  the 
West  Virginia  Turnpike  aggregating  about  20  per  cent  appear  to 
have  resulted  in  a loss  of  traffic  of  about  10  per  cent  on  short 
trips  and  no  loss  on  long  trips.  On  the  other  hand,  two  successive 
increases  in  toll  rates  on  the  Maine  Turnpike,  aggregating  50 
per  cent,  seem  to  have  had  almost  negligible  adverse  results.  We 
believe  that  a 10  per  cent  reduction  is  a reasonable  estimate  of 
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the  effect  on  transbay  passenger  car  traffic  of  a 10-cent 
increase  in  passenger  car  toll  rates.  Truck  toll  rates  are 
assumed  to  remain  at  present  levels. 

The  diversions  from  the  Bay  Bridge  at  1955  level  were 
taken  at  7.7  per  cent  of  passenger  cars  as  in  Case  I for  the 
year  1961  on  a "shore-to-shore"  basis.  The  diversions  of 
passenger  cars  for  projection  to  1962  were  taken  at  13.35  per 
cent.  The  1955  figures  in  either  case  were  increased  over 
1961  and  1962,  respectively,  at  an  annual  growth  rate  of  five 
per  cent. 

In  the  case  of  diversions  from  San  Mateo-Hayward  Bridge; 
with  a 35-cent  base  toll  on  both  crossings  the  diversions  to 
the  Southern  Crossing  are  somewhat  lower  than  with  a 10-cent 
advantage.  These  diversion  rates  applying  to  1955  passenger 
vehicles  are  33*42  per  cent  for  1961  and,  with  the  approaches 
completed,  are  36  per  cent  for  1962.  The  diversions  computed 
at  the  1955  levels  are  raised  to  the  1961  and  1962  levels, 
respectively,  by  applying  an  annual  growth  factor  of  six  per  cent. 

Summary  of  Case  III 

The  results  of  these  calculations  both  as  to  diversions 
from  the  Bay  Bridge  and  from  San  Mateo-Hayward  Bridge  and  the 
projections  for  the  years  1961-1963  are  shown  on  Table  VIII-6. 

The  figures  shown  on  the  last  named  table  are  those  used  for 
the  future  projection  of  the  combined  traffic  and  revenues  on 
the  Bay  Bridge  and  the  Southern  Crossing. 
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FUTURE  PROJECTION  OF  TRAFFIC 

The  rate  at  which  traffic  on  the  Bay  Bridge  and  Southern 
Crossing  may  be  expected  to  grow  is  dependent,  in  part,  on 
population  increase,  on  increase  in  motor  vehicle  registration 
and  in  fuel  consumption,  the  last  named  indicating  the  use  of 
motor  vehicles.  It  is  also  affected  by  the  intensity  of  busi- 
ness activity  and  the  areas  in  which  these  activities  occur. 

The  statistics  as  to  the  population  of  the  five  counties 
in  the  Bay  Area  most  closely  related  to  the  Southern  Crossing 
and  the  population  of  the  State  of  California  are  shown  in 
Table  VIII-7.  The  increases  in  the  population  of  cities  within 
these  counties  are  shown  on  the  same  statement. 

From  an  examination  of  this  table  it  will  be  observed 
that  the  total  population  of  the  Bay  Counties  increased 
according  to  the  United  States  Census  51  per  cent  in  the 
decade  between  1940  and  1950,  reflecting  in  large  part  the 
effect  of  the  activities  stimulated  by  World  War  II.  To  1954 
the  population  has  continued  to  increase  by  an  amount  of  11.5 
for  the  four  years.  The  projected  population  to  I960  indi- 
cates an  increase  over  1954  of  15.9  per  cent  and  the  projec- 
tion to  1990  indicates  for  the  succeeding  decades  15.9  per 
cent,  14.9  per  cent  and  13.3  per  cent,  respectively. 

The  most  pronounced  increases  have  occurred  and  are  expected 
to  continue  to  occur  in  Contra  Costa,  San  Mateo  and  Marin  Counties. 
Population  growth  in  Alameda  and  San  Mateo  Counties  will  have  the 
greatest  influence  on  the  volume  of  traffic  on  the  Southern 
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Crossing.  On  the  basis  of  the  future  projections  Alameda 
County  will  increase  from  838,900  in  1954  to  1,510,000  in 
1990,  an  increase  of  80  per  cent;  and  San  Mateo  County  in  the 
same  period,  from  321,900  to  620,000,  an  increase  of  93  per 
cent . 

As  to  the  population  of  the  cities,  the  greatest 
increases  of  past  population  are  shown  for  Richmond,  El 
Cerrito  and  Alameda.  The  increase  in  Alameda  is  the  one 
which  will  have  the  greatest  influence  on  the  Southern 
Crossing. 

Various  indexes  of  business  activity  are  shown  in  Table 
VIII-8.  These  indicate  that  the  Bay  Area  during  1955  is  in 
a prosperous  condition. 

The  rates  of  growth  of  population,  motor  vehicle  regis- 
tration and  gasoline  consumption  are  shown  by  Table  VIII-9. 
These  data  are  also  shown  graphically  in  Figure  VIII-5.  The 
annual  increase  in  motor  fuel  consumption  in  California  has 
been:  1936-1955,  6.0  per  cent;  1946-1955,  9.0  per  cent. 

Trend  on  the  Bay  Bridge 

An  examination  of  the  trend  of  traffic  on  the  Bay  Bridge 
both  over  the  long  term  and  during  recent  years  indicates  a 
continuous  upward  trend  broken  only  in  1954  by  a slight 
reduction  but  resumed  again  in  1955*  The  trend  in  recent 
years  has  been  affected  by  the  fact  that  the  Bridge  has  been 
congested  and  is  already  operating  in  excess  of  a comfortable 
operating  capacity. 
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Over  the  period  from  1941  to  1951  the  average  annual  in- 
crease was  at  the  rate  of  4*5  per  cent.  Over  the  period  1941 
to  1955  it  was  3.#  per  cent;  from  1946,  the  year  following  the 
end  of  the  war,  until  1955  it  was  2.7  per  cent;  from  1951 
through  1955  it  is  2.4  per  cent.  The  change  in  the  method  of 
operating  the  lower  deck,  whereby  it  is  open  to  passenger  vehi- 
cles westbound  during  the  morning  peak  and  eastbound  during 
the  evening  peak,  has  resulted  in  relieving  the  Bridge  of  a 
substantial  amount  of  peak-hour  congestion.  Therefore,  in  our 
judgment  the  Bay  Bridge  will  continue  to  show  some  increase  in 
traffic  beyond  the  present.  For  the  year  1956  we  have  estimated 
a continuance  of  the  rate  of  2.4  per  cent.  From  1956  through 
1975  we  have  estimated  the  annual  rate  of  increase  at  2.25  per 
cent.  The  actual  traffic  in  1955  amounted  to  31,242,000  reve- 
nue vehicles  and  the  number  carried  in  the  first  six  months  of 
1956  is  4.37  per  cent  greater  than  that  carried  in  the  corre- 
sponding period  of  1955* 

Trend  on  the  San  Mateo-Hayward  Bridge 

The  rate  of  growth  on  the  San  Mateo-Hayward  Bridge  has 
been  very  rapid  as  shown  by  Table  VIII-3.  Following  the 
acquisition  of  this  Bridge  by  the  State  in  September  1951  and 
the  reduction  in  passenger  car  tolls  to  35  cents  the  growth 
over  the  preceding  year  was  in  1952,  1953,  1954  and  1955,  16. 3, 
14.5,  3.9  and  4.3  per  cent,  respectively.  The  rate  of  increase 
in  the  first  six  months  of  1956  over  the  corresponding  period 
of  1955  is  10.32  per  cent. 
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For  these  reasons  we  estimate  that  the  San  Mateo- 
Hayward  Bridge  will  continue  to  show  a rate  of  increase  in 
the  order  of  six  per  cent  per  year  until  the  Southern 
Crossing  is  completed  and  in  operation. 

Trend  on  Southern  Crossing 

In  our  opinion,  the  Southern  Crossing  will  partake  more 
of  the  characteristics  of  the  San  Mateo  Bridge  than  those  of 
the  Bay  Bridge,  since  approximately  one  third  of  its  initial 
traffic  is  drawn  from  the  San  Mateo  Bridge  and  since  the 
traffic  diverted  from  the  Bay  Bridge  is  that  which  is  moving 
to  and  from  the  more  rapidly  growing  communities  in  the  Bay 
Area.  We  believe  it  is  reasonable  to  expect  an  equal  rate  of 
increase  on  the  Southern  Crossing  starting  with  six  per  cent 
per  year  for  the  first  four  years  and  continuing  at  lower 
rates  in  subsequent  years  as  shown  in  Table  VIII-12.  This  is 
supported  by  an  analysis  of  the  zones  best  served  by  the 
Southern  Crossing  as  to  present  density  of  population,  avail- 
able area  and  probable  future  growth. 

Projection  of  Traffic  on  the  Bay  Bridge  1955-1962 

It  has  been  estimated  that  the  Transbay  section  of  the 
Southern  Crossing  between  Third  and  Army  Streets  in  San 
Francisco  and  the  Bay  Farm  Island  Bridge  in  Alameda  and  the 
Webster  Street  tube  under  the  Oakland  Estuary  can  be  completed 
and  available  for  operation  by  July  1,  1961  and  that  all  of 
approaches  can  be  completed  by  July  1,  1962.  On  that  basis 
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the  Crossing  would  be  in  limited  use  during  July-December, 
incl.,  1961,  and  to  June  30,  1962  and  in  full  use  after  July  1, 
1962. 

This  is  on  the  assumption  that  this  project  can  be 
financed  in  time  to  commence  construction  early  in  1957. 

During  the  construction  period,  the  net  earnings  of  the 
Bay  Bridge  after  deduction  of  operating  and  maintenance 
expenses  are  available  as  a contribution  toward  the  financing 
of  the  Southern  Crossing. 

The  projection  of  the  vehicles,  the  toll  revenue,  the 
Bridge  Railway  revenue  and  the  total  toll  revenue  for  this 
iterim  period  are  shown  on  Table  VIII-10. 

The  Bridge  Railway  income  is  unpredictable  but  is  taken 
at  $100,000  per  year  which  is  approximately  the  present  rate. 

The  earnings  that  will  accrue  for  the  benefit  of  the  new 
bond  issue  are  shown  in  Table  VIII-11.  This  income  includes 
interest  on  funds  in  the  reserve  and  income  from  concessions 
and  rents  at  their  present  rate. 

On  that  basis,  the  net  earnings  from  January  1,  1957  to 
June  30,  1961  are  $40,505,000;  and,  exclusive  of  interest  on 
the  Bay  Bridge  reserve,  amount  to  $33,934,000.  This  reserve 
currently  amounts  to  $15,000,000,  having  been  reduced  from 
$25,000,000  on  December  1,  1955. 


VIII-30 


PROJECTION  OF  TRAFFIC  AND  REVENUE  TO  1997 


The  future  traffic  and  revenue  which  is  estimated  to 
accrue  to  this  project  under  both  Cases  I and  III,  as  pre- 
viously defined,  are  projected  as  follows: 

Case  I - 25-Cent  Toll 

The  development  of  the  basic  traffic  for  1961  and  1962 
is  shown  on  Table  VIII-4* 

The  table  shows  the  diversions  to  the  Southern  Crossing 
from  both  the  Bay  Bridge  and  the  San  Mateo  Bridge,  also  the 
vehicles  remaining  on  each  facility,  the  toll  rates  applic- 
able, and  the  toll  revenues  of  the  Bay  Bridge  and  Southern 
Crossing  combined. 

Since  the  Southern  Crossing  is  assumed  to  be  open  to 
traffic  by  July  1,  1961,  the  first  half  of  1961  will  include 
the  results  of  the  Bay  Bridge  only,  and  in  the  last  half, 
for  both  facilities  combined.  The  allowance  for  induced 
traffic  is  scaled  down  from  the  10  per  cent  of  the  diverted 
traffic  because  of  the  newness  of  the  facility.  For  the 
same  reason  no  allowance  is  made  during  the  first  year  for 
borderline  cases. 

In  1961  the  estimated  traffic  on  the  Bay  Bridge  from 
Table  VIII-4  is  33,394,000  vehicles  and  the  corresponding  toll 
revenue  $10, 526,000;  and  the  traffic  on  the  Southern 
Crossing  for  the  last  half  of  the  year  is  estimated  at  2,792,000 
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vehicles  with  the  corresponding  toll  revenue  of  $941,000;  a 
total  of  36,636,000  vehicles  and  $11,467,000. 

In  1962,  in  addition  to  the  normal  increases  due  to  growth, 
the  induced  traffic  has  been  increased  to  10  per  cent  of  the 
traffic  diverted  to  the  Southern  Crossing  and  10  per  cent  of 
the  passenger  vehicles  diverted  from  the  existing  Bay  Bridge 
has  been  added  for  borderline  cases.  These  two  items  amount 
to  350,000  vehicles  in  round  numbers.  Reference  to  the  maps. 
Figures  VIII-4  and  VIEI-4A  will  make  clear  the  importance  of 
the  approaches  in  inducing  new  traffic. 

In  1962  the  estimated  traffic  remaining  on  the  Bay  Bridge 
is  32,445,000  vehicles  and  the  corresponding  revenue  $10,012,000; 
and  on  the  Southern  Crossing  6,410,000  vehicles  and  the  corre- 
sponding revenue  of  $2,130,000;  a total  of  38,355,000  vehicles 
and  $12,142,000. 

Beginning  with  1962  the  vehicles  and  corresponding  reve- 
nues, both  on  the  existing  Bay  Bridge  and  on  the  Southern 
Crossing,  are  projected  up  to  the  year  1997  and  are  shown  on 
Table  VIII-12. 

For  purposes  of  applying  the  proper  annual  rates  of  increase 
we  have  computed  the  Bay  Bridge  vehicles  shown  in  column  2 in  a 
continuous  progression  although  in  1963  the  capacity  of  the 
Bay  Bridge,  as  presently  operated,  will  be  reached  and  vehicles 
in  excess  of  37,000,000  will  be  obliged  to  use  the  Southern 
Crossing  or  San  Mateo  or  Dumbarton  Bridges. 
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Similarly  the  vehicles,  shown  in  column  $,  as  diverted 
to  the  Southern  Crossing  because  of  its  advantages  will  con- 
tinue to  increase  at  the  rates  of  growth  applicable  thereto. 
After  the  Bay  Bridge  has  reached  capacity,  vehicles  in  excess 
thereof  will  use  the  Southern  Crossing  and  will  increase  the 
volumes  shown  in  column  &.  The  estimated  distribution  of 
vehicles  between  the  two  crossings,  year  by  year  after  taking 
account  of  capacity  limitation  is  shown  by  Table  VIII-  20* 

At  the  beginning,  in  1962  the  Southern  Crossing  will 
carry  only  16.5  per  cent  of  the  total  vehicles  crossing.  By 
1967  just  as  the  Bay  Bridge  is  reaching  capacity  the  traffic 
on  the  Southern  Crossing  will  have  increased  to  the  point 
where  it  will  be  carrying  lS.S  per  cent;  and  by  1970  when 
appreciable  additional  diversions  from  the  Bay  Bridge  occur 
because  of  capacity  limitation  on  the  latter  the  ratio  is 
23.7  per  cent;  and  will  increase  percentagewise  rapidly  beyond 
that  period  so  that  by  1975  it  will  be  32.9  per  cent;  by  19^0 
40.2  per  cent;  by  19&5  46.0  per  cent  and  in  19&7,  when  it  is 
assumed  that  both  facilities  will  have  reached  their  combined 
capacity,  (70,000,000  vehicles  a year)  the  Southern  Crossing 
will  be  carrying  47.1  per  cent  of  the  total.  The  relative 
volumes  of  traffic  on  the  two  facilities  year  by  year  are 
shown  by  Table  20. 

Based  on  the  experience  of  tunnels  in  other  parts  of  the 
country,  by  1975  the  Southern  Crossing  will  have  reached  the 
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comfortable  capacity  for  two  tubes  and  thereafter  the  use  of 
three  tubes  will  be  continuous  except  possibly  during  the 
night  hours.  By  19^7  it  will  have  reached  the  capacity  even 
of  the  three  tubes. 

For  reasons  shown  hereinafter  the  ultimate  annual  capacity 
of  the  Bridge  as  presently  constituted  is  taken  at  37,000,000 
vehicles  and  the  Southern  Crossing  at  33,000,000  vehicles. 

Table  VIII-12  shows  the  Projected  combined  revenues  of  both 
facilities  including  income  of  the  Bridge  Railway  and  income 
from  rents  of  concessions  the  estimated  maintenance  and  oper- 
ating expenses,  the  estimated  cost  of  insurance  and  expenses 
of  fiduciary  agents  and  the  resulting  net  earnings  from  oper- 
ations. This  assumes  that  the  lower  deck  of  the  Bay  Bridge 
remains  in  its  present  condition  and  that  the  Bridge  Railway 
continues  to  operate.  The  capacity  of  the  Bay  Bridge  can  be 
increased  by  removal  of  the  Bridge  Railway  and  substitution 
of  a deck  which  can  carry  two  additional  lanes  of  vehicular 
traffic.  There  are  no  funds  provided  for  such  a project  nor 
is  it  possible  at  this  time  to  determine  whether  or  not  the 
Bridge  Railway  is  to  be  continued.  Although  the  figures  are 
shown  for  each  year  from  1961  to  1997,  it  is  not  intended  that 
such  figures  shall  constitute  predictions  of  the  results  for 
any  specific  year  but  that  they  shall  represent  the  trend  based 
on  past  experience  and  present  knowledge  of  anticipated  future 
developments. 


VIII-34 


The  insurance  cost  for  1961  is  primarily  that  on  the  Bay 
Bridge,  as  the  premiums  for  that  year  on  the  Southern  Crossing 
are  capitalized. 

Case  III  - 35-Cent  Toll 

In  Case  III  the  entire  project  is  assumed  to  be  com- 
pleted with  all  approaches  by  July  1,  1962.  Vehicles  will  be 
using  the  crossing  beginning  with  July  1,  1961,  but  not  at 
full  volume  until  July  1,  1962,  and  1963  will  be  the  first 
calendar  year  after  completion  of  the  project.  The  avail- 
able traffic  on  both  the  Bay  Bridge  and  on  the  Southern 
Crossing  for  the  years  1961,  1962  and  1963  was  developed  as 
shown  on  Table  VIII-6. 

Because  of  the  35-cent  toll,  due  allowance  has  been 
made,  as  previously  described,  for  the  effect  on  the  volume 
of  passenger  car  traffic.  A moderate  allowance  for  induced 
traffic  has  been  made  in  1961  (less  than  the  10  per  cent  of 
diverted  traffic)  because  of  the  newness  of  the  facility. 

The  number  of  vehicles  estimated  as  remaining  on  the  Bay 
Bridge  in  1961  is  30,322,000  and  the  corresponding  revenue 
112,527,000;  and  the  vehicles  on  the  Southern  Crossing 
2,492,000  with  corresponding  revenue  of  $1,034,000;  a total 
on  both  facilities  of  33,314,000  vehicles  and  revenue  of 
$13,611,000. 
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In  1962,  with  all  of  the  approaches  completed,  allowance 
for  induced  traffic  has  been  made  at  10  per  cent  of  the  vehi- 
cles diverted  to  the  Southern  Crossing;  and  allowance  for 
borderline  cases  amounting  to  10  per  cent  of  passenger  auto- 
mobiles. 

The  vehicles  remaining  on  the  Bay  Bridge  in  1962  are 
estimated  as  25, 521,000  and  the  corresponding  revenue, 

$11,595,000;  the  vehicles  on  the  Southern  Crossing  6,711,000 
with  corresponding  revenue  of  $2,799,000;  amounting  to  a total 
on  both  crossings  in  1962  of  35,232,000  vehicles  and  revenue 
of  $14,394,000. 

In  1963  the  estimated  vehicles  remaining  on  the  Bay  Bridge 
are  27,80S,000  and  the  corresponding  revenue  $11,378,000;  the 
vehicles  on  the  Southern  Crossing  5,531,000  with  corresponding 
revenue  of  $3,465,000;  amounting  to  a total  on  both  crossings 
in  1963  of  36,339,000  vehicles  and  revenue  of  $14,843,000. 

Beginning  with  July  1,  1962,  the  vehicles  and  corresponding 
revenues  on  the  Bay  Bridge  and  on  the  Southern  Crossing  are 
projected  for  the  conditions  of  Case  III  to  1997  as  shown  on 
Table  VIII-14. 

As  described  before  in  connection  with  Case  I the  projection 
of  vehicles  on  the  Bay  Bridge  in  column  2 and  of  the  Southern 
Crossing  in  column  5 is  carried  out  to  preserve  the  appropriate 
rate  of  increase  in  each  category.  The  capacity  of  the  Bay  Bridge 
is  reached,  according  to  this  projection,  in  1976  and  thereafter 
all  vehicles  in  excess  of  37,000,000  will  be  diverted  to  the 
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Southern  Crossing  until  it  too  reaches  its  capacity  in  1938. 

The  number  of  vehicles  carried  by  each  crossing  is  shown  in 
Table  VIII-  20  . 

Under  the  conditions  as  projected  above,  in  1963,  the 
first  full  calendar  year  after  the  completion  of  the  project, 
the  Southern  Crossing  will  carry  23-5  per  cent  of  the  total 
vehicles;  in  1970  - 27.4  per  cent;  in  1976  - (when  the  Bay 
Bridge  has  reached  its  capacity)  29.6  per  cent;  increasing 
thereafter  in  1980  to  36.4  per  cent;  in  1988,  when  both 
facilities  have  reached  their  ultimate  capacity  - 47*1  per 
cent  • 

The  same  allowances  as  in  Case  I have  been  made  for 
revenues  from  the  Bridge  Railway  and  operating  and  maintenance 
expenses  and  insurance  and  fiduciary  expenses.  The  resulting 
net  from  operations  for  each  of  the  years  in  this  period  is 
shown  in  the  last  column  of  Table  14. 

These  projections  are  based  on  past  experience  and  present 
indication^  and  are  subject  to  the  same  qualifications  as 
stated  for  the  projections  in  Case  I. 

MAINTENANCE  AND  OPERATING  EXPENSES 

The  maintenance  and  operating  expenses  on  the  Bay  Bridge, 
which  will  be  the  only  facility  in  operation  from  1955  through 
the  first  half  of  1961,  are  estimated  on  the  basis  of  the  San 
Francisco-Oakland  Bay  Bridge  budgeted  cost  for  the  fiscal 
year  ending  June  30,  1956.  The  payroll  items  have  been  increased 
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from  year  to  year  at  the  annual  rate  of  three  per  cent,  which 
study  of  past  costs  indicates  to  be  a reasonable  expectation 
of  the  future  increases  in  payroll,  exclusive  of  any  additions 
in  personnel.  The  payroll,  including  pension  and  retirement 
allowances  and  compensation  insurance  represents  approximately 
76  per  cent  of  the  total  operating  expenses  of  the  Bay  Bridge. 

Beginning  on  July  1,  1961  the  expenses  for  the  Southern 
Crossing  are  added.  The  estimated  operating  and  maintenance 
expenses  for  both  facilities  combined  are  shown  for  Cases  I 
and  III  on  tables  12  and  14,  respectively. 

In  1962,  the  first  full  year  of  operation  under  Case  I 
of  the  Southern  Crossing,  it  is  estimated  that  the  total 
maintenance  and  operating  expenses  of  both  facilities  will 
be  $3,111,000. 

As  traffic  increases  on  the  Southern  Crossing  additional 
staff  will  be  added  particularly  in  the  form  of  toll  collectors 
and  additional  charges  will  be  incurred  for  power  with  increased 
use  of  the  tubes.  By  1967,  the  estimated  maintenance  and 
operating  expenses  are:  Bay  Bridge  $2,495,000,  Southern  Cross- 

ing $1,142,000;  total  $3,637,000. 
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The  maintenance  and  operating  expenses  as  computed  for 


five-year  intervals  are  as  follows: 


Year 

Bay  Bridge 

Southern  Crossing 

Total 

1970 

$2,675,000 

$1,312,000 

$3,937,000 

1975 

2,975,000 

1,715,000 

4,690,000 

1930 

3,250,000 

2,170,000 

5,420,000 

1935 

3,500,000 

2,733,000 

6,233,000 

1990 

3,750,000 

3,162,000 

6,912,000 

The  estimated  maintenance  and  operating  expenses  for  both 
facilities  are  shown  for  Cases  I and  III  on  Tables  VIII-12  and 
VIII-14;  and  the  projections,  including  insurance,  are  shown 
graphically  on  Figure  VIII-3. 


INSURANCE 


Bay  Bridge 

The  present  insurance  on  the  Bay  Bridge  is  as  follows: 


Primary  Physical  Damage,  All  Risks 
Excess  Coverage  over  $40,000,000  loss 
Toll  Plaza  and  Distribution  Structure 
Total 

The  annual  cost  on  the  basis  of  payment 
of  three-year  premiums  is  approximately 


$26,331,135 

3.667.000 

2.500.000 
$37,493,135 

140,000 


In  addition.  Use  and  Occupancy  Insurance 
is  carried  in  amount  of  $4,000,000  at 
an  annual  rate  of  14.000 


Making  the  annual  cost  of  insurance 
premiums 


154,000 
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The  same  group  of  Insurance  Underwriters  who  handle  the 
placing  of  insurance  on  the  Bay  Bridge  have  stated  that  All 
Risks  Insurance  in  amount  of  $50,000,000  will  be  obtainable 
on  the  Southern  Crossing,  although  the  exact  amount  and  the 
rate  cannot  be  determined  until  the  Rating  Bureau  has  exam- 
ined the  plans.  In  our  opinion,  the  amount  is  adequate.  The 
usual  terms  of  deductibles  for  earthquake  damage  and  for  dam- 
age from  more  usual  causes  will  apply. 

Use  and  Occupancy  Insurance  also  will  be  required  in 
amount  sufficient  to  cover  two-years T interest  requirements. 

At  the  same  rates  as  are  applicable  to  the 
Bay  Bridge  the  annual  premiums  of  the  All  Risks 
Insurance  would  be  $137,500 

And  the  Use  and  Occupancy  Insurance,  in 
addition  to  that  carried  on  the  Bay  Bridge, 
would  be  for  Case  I,  where  the  additional 
coverage  would  be  for  $11,300,000  ($15,300,000- 
$4,000,000)  at  an  annual  cost  of 


Making  the  total  cost  in  addition  to  the 
Bay  Bridge 

Adding  the  present  premiums  on  the  Bay 
Bridge  of 

Making  the  total  annual  premiums  on 
both  facilities 

Because  the  underwriters  expect  to  obtain 
a rate  slightly  less  than  on  the  Bay  Bridge  we 
have  rounded  this  figure  to 


. 29..6.0P 

$227,100 

154.000 

$331,100 


$350,000 
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In  Case  III  where  the  two-year  interest 
charge  at  4.^5  per  cent  amounts  to  $19,550,000 
the  Use  and  Occupancy  insurance  premiums  will 
be  greater  in  Case  I by  $14,700  and  we  have 
estimated  the  total  annual  insurance  premiums 
under  these  conditions  at  $365,000 

Fiduciary  Agent Ts  Expenses 

We  estimate  the  payments  to  the  various  trustees, 
transfer  agents  and  paying  agents  at  a total  of  $50,000  per 
year. 

ESTIMATED  EFFECT  OF  ELIMINATING 
TOLLS  ON  SAN  MATEO-HAYWARD  BRIDGE 

It  has  already  been  stated  that  at  the  present  rate  of 
increase  of  toll  revenues  on  the  San  Mateo  and  Dumbarton 
bridges  the  bonds  secured  by  the  revenues  of  these  bridges  may 
be  paid  off  by  1962.  In  order  to  measure  the  effect  of  the 
removal  of  the  tolls  on  the  San  Mateo  Bridge,  an  estimate  was 
made  of  the  number  of  vehicles  that  would  be  diverted  from 
San  Mateo  Bridge  if  free  of  tolls,  to  the  Southern  Crossing 
in  1962,  both  for  Case  I,  at  a base  25-cent  toll,  and  for 
Case  III  at  a base  35-cent  toll.  The  principles  were  iden- 
tical with  those  previously  described  as  used  in  estimating 
the  diversions  that  would  occur  from  San  Mateo  Bridge  at  the 
present  toll  rate  on  the  latter  of  $0.35.  The  results  indi- 
cated the  following: 
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Case  I - Reduction  in  diversions  at  the  1962  level 


1,056,000  passenger  cars  at  the 


average  toll  of  $0,245 


= $253,700 
= 113.400 


12S,000  trucks  at  the  average  toll 


Of  $0,925 


Total  $377,100 


It  has  been  shown  on  Table  VIII-12  that  the  estimated  toll 
revenue  to  Bay  Bridge  and  Southern  Crossing  combined,  in  the 
calendar  year  1962,  was  $12,142,000.  Reducing  this  by  $377,100 
would  leave  the  revenue,  with  San  Mateo  Bridge  toll  free, 
$11,765,000  - a reduction  of  3.1  per  cent. 

Case  III  - Reduction  in  diversions  at  the  1962  level 

333.000  passenger  cars  at  the  average 

toll  of  $0,345  = $304,600 

113.000  trucks  at  the  average  toll  of 


It  has  been  shown  in  Table  VIII-14  that  the  estimated  toll 
revenues  in  Case  III  at  a base  35-cent  toll  were,  for  the  year 
1962,  $14,394,000.  Subtracting  from  this  amount  the  above 
estimated  reductions  leaves  a net  of  $13,930,000.  The  esti- 
mated reduction  of  $414,000  in  toll  revenues  is  2.9  per  cent 
of  the  estimated  toll  revenues  in  Case  III  based  on  San  Mateo 
Bridge  toll  rates  at  their  present  levels. 

In  1955  the  San  Mateo  Bridge  carried  2,395,000  vehi- 
cles. The  increase  during  the  first  six  months  of  1956  over 
the  corresponding  period  last  year  is  10.3  per  cent;  and  if 


$0.93 


= 109.700 

Total  $414,300 
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this  rate  continues,  the  traffic  for  1956  will  be  approxi- 
mately 3,200,000  vehicles.  The  comfortable  capacity  for  a 
two-lane  bridge  for  the  length  of  the  San  Mateo-Hayward 
Bridge  is  not  far  from  4,000,000  vehicles  a year.  This  rate 
of  capacity  has  been  exceeded  in  the  case  of  the  Posey  Tube 
between  Oakland  and  Alameda  and  in  the  case  of  the  Sumner 
Tunnel  in  Boston,  both  being  two-lane  facilities  which 
carry  vehicles  at  the  rate  of  between  11  and  12  million  a 
year.  It  should  be  observed,  however,  that  both  of  these 
latter  facilities,  as  well  as  being  seriously  congested  at 
peak  hours,  are  short;  whereas  the  San  Mateo  Bridge  is  over 
seven  miles  long.  We  have  projected  the  traffic  of  San 
Mateo  Bridge  in  the  year  1962,  before  allowing  for  any  diver- 
sions of  vehicles  to  the  Southern  Crossing,  at  4,400,000. 

After  allowing  for  diversions  of  1,076,000  vehicles  to  the 
Southern  Crossing  from  a free  San  Mateo  Bridge,  there  would 
remain  thereon  3,326,000  vehicles.  At  an  annual  rate  of 
growth  of  six  per  cent,  the  practical  capacity  would  be 
reached  within  the  next  four  or  five  succeeding  years.  It  is, 
therefore,  probable  that  even  if  the  tolls  were  to  be  removed 
from  San  Mateo  Bridge,  the  maximum  effect  of  such  removal 
would  be  in  the  amount  indicated  above  for  the  first  year  or 
two  after  removal  of  tolls,  and  that  the  effect  would  diminish 
as  the  number  of  vehicles  on  San  Mateo  Bridge  increased.  Increas- 
ing congestion  would  cause  a higher  rate  of  diversion  to  the 
Southern  Crossing. 
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It  is  by  no  means  certain  that  the  San  Mateo-Hayward  and 
the  Dumbarton  Bridges  will  be  freed  of  tolls.  It  is  possible 
that  it  may  be  decided  either  to  increase  the  capacity  of  one 
or  both  of  these  bridges  or  to  improve  the  approaches  and 
finance  the  same  by  toll  revenues.  In  such  case  the  condi- 
tions as  to  competition  with  the  Southern  Crossing  would  be 
the  same  as  have  been  set  forth  in  this  report. 

EFFECT  OF  THE  POSSIBLE  CONSTRUCTION  OF  A RAPID 
TRANSIT  SYSTEM  WITH  A TRANSBAY  SUB-AQUEOUS  TUBE 

In  estimating  the  possible  effect  of  the  construction  of 
a rapid  transit  system  in  the  Bay  area  and  the  number  of  pas- 
sengers that  it  would  divert  from  the  use  of  the  Bay  Bridge 
and  vehicular  means  of  transportation,  we  have  taken  into  con- 
sideration the  same  zone-to-zone  distribution  of  passenger 
vehicles  now  using  the  Bay  Bridge  as  was  determined  by  the 
engineers  for  the  Bay  Area  Rapid  Transit  Commission  who  esti- 
mated the  traffic  on  the  Rapid  Transit  System. 

The  report  of  the  Engineers  above  referred  to,  dated 
January  5,  1956,  shows  the  proposed  location  of  the  optimum 
system  with  its  stations.  On  the  San  Francisco  side,  we 
estimated  that  all  passengers  originating  or  terminating  within 
one-half  mile  of  the  station  could  be  considered  as  potential 
to  the  Rapid  Transit  System  and  on  the  East  side  of  the  Bay  in 
the  cities  of  Berkeley,  and  Oakland,  the  same  one-half  mile 
distances  were  used  as  measuring  the  potential,  but  in  the  out- 
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lying  areas  a wider  range  was  used  because  of  the  belief  that 
some  of  the  passengers  at  least  would  use  their  automobiles 
for  obtaining  access  to  the  Rapid  Transit  station  and  in  such 
case  the  influence  of  the  Rapid  Transit  System  would  extend 
well  beyond  the  one-half  mile  limit.  Experience  with  Rapid 
Transit  Systems  in  other  cities  such  as  Boston,  Chicago,  and 
New  York  indicates  that  the  influence  of  the  Rapid  Transit 
System  generally  is  limited  to  a quarter  mile  walk. 

In  estimating  the  effect  of  the  Rapid  Transit  System, 
we  distinguish  between  the  diversions  at  peak  and  at  other 
than  peak  hours. 

We  computed  the  relative  time  and  distance  and  cost  of 
travel  between  the  various  rapid  transit  stations  by  use  of 
the  Rapid  Transit  System  and  by  automobile.  For  this  pur- 
pose we  took  the  rapid  transit  fare  of  40  cents  as  shown  in 
the  Engineer’s  report  above  referred  to.  For  cost  of  motor 
vehicle  travel  by  way  of  the  Bay  Bridge  we  added  to  the  25- 
cent  passenger  car  toll  the  cost  of  use  of  the  vehicle  at 
3 cents  a mile  and  a 50-cent  parking  charge.  We  assumed  the 
number  of  passengers  per  automobile  at  1.&7  as  indicated  by 
the  most  recent  peak-hour  counts  on  the  Bay  Bridge.  The 
range  of  differences  in  time  in  transbay  movements  by  way  of 
rapid  transit  or  by  way  of  automobile  was  from  a gain  of  6.5 
minutes  by  use  of  the  Rapid  Transit  in  a trip  between 
California  Station  and/or  Powell  Street  Station  and  Pine  Street, 
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Oakland,  and  a loss  of  10.4  minutes  in  a trip  between  California 
Street  Station  or  Powell  Street  Station  in  San  Francisco  to  El 
Cerrito  Station. 

Measured  by  relative  costs  per  person  the  range  is  13 
cents  to  34  cents  in  favor  of  Rapid  Transit.  The  greatest 
savings  in  cost  are  in  the  movements  involving  substantial 
mileage  of  automobile  travel  such  as  between  California  Street 
or  Powell  Street,  San  Francisco,  to  Walnut  Creek  (21.4  miles), 
San  Leandro  (17.2  miles),  and  Richmond  (15.9  miles). 

We  estimated  diversions  based  on  our  judgment  as  to  how 
passengers  would  react  to  the  choice  of  routes  and  to  formalize 
this  judgment  constructed  a set  of  diversion  curves.  For  equal 
trip  times  by  either  facility  at  peak  hours,  we  estimated  that 
half  the  potential  passengers  would  use  each  facility  even 
though  to  do  so  would  cost  a patron  of  the  bridge  a 25-cent 
automobile  toll  or  roughly  12.5  cents  per  passenger.  At  the 
same  cost  per  passenger,  but  with  a saving  of  1.6  minutes  by 
Rapid  Transit,  the  diversions  thereto  would  be  60  per  cent;  at 
a saving  of  6.5  minutes  $5  per  cent;  and  diversions  for  inter- 
vening time  savings  proportional.  At  a seven  minute  disadvan- 
tage the  diversions  would  be  only  five  per  cent. 

Similarly  at  a cost  differential  of  20  cents  in  favor  of 
Rapid  Transit,  50  per  cent  diversion  occurs  at  a saving  by 
Rapid  Transit  of  0.75  minutes  and  an  85  per  cent  diversion  at 
a saving  of  5*75  minutes.  On  the  other  hand,  at  a time  loss 
by  Rapid  Transit  of  4.5  minutes  but  the  same  favorable  cost 
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differential,  the  diversions  to  Rapid  Transit  would  be  25  per 
cent  and  at  a time  loss  of  9.5  minutes,  only  five  per  cent. 

In  other  words,  the  effect  of  time  is  most  important  in  esti- 
mating the  diversions.  Diversions  at  off-peak  hours  were 
taken  at  half  the  rate  of  those  at  peak  hours. 

The  zone-to-zone  movements  analyzed  by  us  accounted  for 
43,776  automobile  crossings  or  59  per  cent  of  the  average 
daily  traffic  on  the  bridge  of  74,221  passenger  vehicles.  Of 
these,  the  peak  hour  represented  20.0  per  cent  and  all  other 
hours  39.0  per  cent  of  the  total  crossings. 

Of  the  total  zone-to-zone  movements  in  peak  hours 
analyzed  we  found  22.6  per  cent  of  the  trips  to  be  potential 
to  the  Rapid  Transit  and  by  applying  the  method  described 
above  we  estimated  that  passengers  on  46.7  per  cent  of  these 
trips  would  be  diverted  thereto.  For  the  zones  not  analyzed 
we  took  the  potential  at  25  per  cent  of  the  total  trips  and 
the  diversions  to  the  Rapid  Transit  at  50  per  cent  of  the 
potential.  A few  San  Francisco  zones  were  not  analyzed 
because  obviously  the  traffic  originating  or  terminating 
therein  was  not  potential,  and  Treasure  Island  traffic  was 
omitted  as  having  no  means  of  access  to  Rapid  Transit. 

At  other  than  peak  hours,  our  analysis  indicated  that  in 
zones  analyzed  28  per  cent  of  the  trips  would  be  potential  and 
of  these  we  estimated  that  25  per  cent  would  be  diverted; 
that  is,  the  diversions  in  off-peak  hours  were  taken  at  half 
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the  rate  of  those  at  peak  hours.  Passenger  trips  from  the  San 
Francisco  zones  not  analyzed  were  classified  as  to  potential 
and  the  same  rates  of  diversion  as  those  analyzed. 

The  net  result  was  that  out  of  the  1954  daily  volume  of 
74,221  passenger  car  trips,  18,392  vehicles  were  estimated  to 
be  carrying  passengers  potential  to  the  Rapid  Transit,  and 
passengers  from  5,938  of  these  were  estimated  to  be  diverted 
thereto.  This  represents  eight  per  cent  of  the  total  daily 
passenger  movement. 

The  volume  of  passenger  car  traffic  for  the  full  year, 

1954,  was  27,091,000  for  365  days.  The  annual  passengers 
carried  by  Rapid  Transit  are  estimated  at  300  times  the  average 
day.  On  this  basis,  the  annual  Rapid  Transit  traffic  obtained 
by  diversion  from  automobile  is  equivalent  to  1,781,000  vehi- 
cles or  6.6  per  cent  of  the  total  number  of  passenger  vehicles 
crossing  the  Bay. 

The  estimated  cost  of  the  initial  stage  of  the  "Optimum 
Plan"  is  given  by  the  Consulting  Engineers  as  in  excess  of 
$700,000,000.  Considering  the  need  for  legislation,  both  state 
and  local,  the  delays  accompanying  final  choice  of  routes  through 
city  streets,  the  acquisition  of  rights  of  way,  preparation 
of  plans  and  construction,  as  well  as  the  magnitude  of  the 
financing,  it  is  unlikely  that  such  a system  could  be  in  oper- 
ation before  1965  at  the  earliest. 

Assuming  that  the  optimum  plan  would  be  in  operation  at 
the  beginning  of  1965,  then  the  application  of  the  rates  of 
diversion  derived  above  would  result  as  follows: 
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2,060,000  cars 


31,200,000  passenger  cars  estimated 
on  the  Bay  Bridge  at  6.6  per  cent 
diverted= 

At  an  average  toll  of  $0,245  this 
would  result  in  a reduction  in 
revenue  of 

The  Bay  Bridge  would  lose  also  the 
revenue  from  the  Key  System  facil- 
ities estimated  at: 

Trains  on  Bridge  Railway 
Buses 


$505,000 

100,000 

100.000 


A total  reduction  because  of  rapid 

transit  competition,  estimated  at  $705,000 


Carrying  out  the  same  method  of  calculations  for  Case  III 
we  have  estimated  that  the  reduction  in  revenue  to  the  Bay 
Bridge  and  Southern  Crossing  with  a passenger  car  toll  at 
35  cents  in  effect  would  be  about  $£0,000  and  with  the  $200,000 
from  Key  System  trains  and  buses  would  make  the  total  loss 
about  $900,000. 

The  number  of  rapid  transit  passengers  corresponding  to 
the  2,289,000  passenger  vehicles  is,  at  1.87  passengers  per 
vehicle,  4,290,000.  The  total  number  crossing  the  Bay  by 
rapid  transit,  including  the  10,000,000  now  carried  by  the 
Key  System,  would  be  14,290,000  a year,  or  at  the  rate  of 
47,600  a day. 


CAPACITY 

The  ultimate  annual  capacities  of  the  Bay  Bridge  and  the 
Southern  Crossing  are  estimated  to  be: 

Bay  Bridge  37,000,000  vehicles 

Southern  Crossing  33 .000.000  vehicles 

Total  70,000,000  vehicles 
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The  precise  number  of  vehicles  will  depend  on  percentage 
of  commercial  vehicles  and  on  the  hourly  pattern  of  traffic 
flow.  At  the  above  volumes,  both  facilities  will  be  extremely 
crowded,  well  beyond  the  so-called  practical  capacity. 

Bay  Bridge 

The  Bay  Bridge  is  now  carrying  revenue  vehicles  in  excess 
of  31  million  a year  which  is  well  beyond  the  comfortable 
capacity.  The  traffic  pattern  is  stabilized  and  varies  little 
from  month  to  month.  The  maximum  days  of  each  month  in  1954 
ranged  from  90,000  to  slightly  more  than  100,000.  In  1953, 
during  the  Key  System  strike,  the  maximum  daily  traffic  ranged 
from  105,000  to  109,000  vehicles. 

The  hourly  pattern  on  the  upper  level  of  the  Bay  Bridge 
is  shown  in  Figure  VIII-6  and  for  the  lower  level  in  Figure 
VIII-7.  The  latter  figure  shows  both  commercial  and  passenger 
vehicles. 

Taking  Friday,  January  14,  1955,  as  a typical  day,  the 
total  number  of  passenger  vehicles  carried  both  on  the  upper 
and  lower  levels  in  the  direction  of  maximum  flow  of  traffic 
which  occurred  between  five  and  six  of clock  was  4,365  which 
is  6.03  per  cent  of  the  total  number  of  passenger  cars  carried 
on  that  day.  During  the  same  period,  the  total  number  of 
vehicles  of  all  classifications  was  5,409,  which  is  5*93  per 
cent  of  the  total  number  of  vehicles,  revenue  and  nonrevenue, 
carried  on  that  day  amounting  to  91,236.  These  same  relation- 
ships were  shown  for  Monday,  July  12,  1954* 
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Assuming  the  continuance  of  the  same  pattern,  the 
passenger  car  volume  for  the  year  is  approximately  6,000 
times  that  of  the  busy  hour  in  the  direction  of  the  maxi- 
mum flow. 

Taking  the  capacity  of  the  upper  level  per  hour  in 
direction  of  maximum  flow  as  4,400  passenger  vehicles  and 
that  of  the  lower  level  as  1,000  passenger  vehicles  in  the 
same  hour  gives  5,400  vehicles  in  the  busy  hour  in  the  direc- 
tion of  the  maximum  flow  of  traffic.  This  is  equivalent  to 
an  annual  volume  of  32,400,000. 

The  capacity  for  trucks  and  buses  on  the  lower  level 
based  on  present  practice  is  approximately  550  per  hour 
which,  multiplied  by  the  ratio  applicable  to  this  class  of 
traffic  of  7,200,  indicates  an  annual  equivalent  of  3,980,000 
commercial  vehicles  making  a total  of  both  passenger  and 
commercial  vehicles  of  36,380,000.  The  pattern  on  the  Bay 
Bridge  has  become  so  stabilized  that  it  is  unlikely  to  depart 
to  any  great  extent  from  the  present.  The  ultimate  annual 
capacity  can  be  taken  at  37,000,000  vehicles. 

Southern  Grossing 

The  hourly  pattern  on  the  San  Mateo  Bridge  for  a typical 
day  is  shown  in  Figure  VIII-S  and  indicates  the  total  number 
of  vehicles  in  the  busy  hour  in  the  direction  of  maximum 
flow  of  traffic  as  438  out  of  total  traffic  for  that  day  of 
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6,915,  or  6.33  per  cent.  The  average  daily  traffic  in  1954 
was  7,571  and  at  the  above  ratio  the  maximum  hourly  traffic 
in  the  direction  of  maximum  flow  of  traffic  would  amount  to 
6.33  per  cent  of  this,  or  4^0  vehicles.  The  total  traffic  for 
the  year,  2,763,569  vehicles,  is  5,760  times  the  hourly  traffic. 

The  capacity  of  the  Southern  Crossing  is  limited  by  the 
tubes.  Assuming  that  in  the  hour  of  maximum  traffic  four  lanes 
would  be  open  in  one  direction  and  that  each  lane  would  carry 
1,400  vehicles  per  hour,  the  maximum  capacity  would  be  5,600 
times  5,760,  or  32,256,000.  The  ultimate  annual  capacity  of 
the  Southern  Crossing  can  be  taken  at  33,000,000. 

At  these  volumes,  both  facilities  will  be  so  crowded  that 
sustained  operation  will  be  difficult. 

Capacity  of  Approaches 

The  analysis  of  the  traffic  on  the  approaches  to  be  built 
as  part  of  the  Southern  Crossing  project  indicates  two  critical 
sections:  the  Embarcadero  Approach  and  the  Webster  Street  Tube. 
The  estimated  traffic  on  the  proposed  Bay  Farm  Island  and 
Alameda  approaches  is  relatively  light  and  congestion  in  the 
near  future  is  unlikely. 

On  the  Embarcadero  Approach  between  the  connection  with 
the  Southern  Crossing  at  Army  and  Third  Streets  to  the 
Embarcadero  Freeway  at  Howard  Street,  the  analysis  indicates 
that,  as  of  1963  when  the  approach  will  be  in  use  for  the 
first  full  year,  the  heaviest  density  will  occur  between  the 
Fourth  Street  ramp  and  the  connection  with  the  Southern  Freeway 
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at  Army  Street.  The  volume  of  traffic  in  1963  estimated  for 
each  section  of  this  approach  moving  in  the  south  and  east- 
bound  direction  in  the  evening  peak  hour  is  shown  on  Table 
VTII-lS.  The  density  between  the  Fourth  Street  and  the 
Third  Street  ramp  is  about  3,750  vehicles,  and  between  the 
Mariposa  Street  ramp  and  the  connection  with  the  Army  Street 
Approach  is  about  3,400  vehicles.  Of  this  traffic,  only 
about  500  vehicles  or  about  14  per  cent  are  estimated  as 
using  the  Southern  Crossing  and  the  balance  are  nontoll-paying 
vehicles. 

A projection  of  these  traffic  densities  to  1975  indicates 
that  in  that  year  the  total  traffic  on  the  same  two  sections 
will  be  upwards  of  5,000  vehicles  south  and  eastbound  at  the 
maximum  hour  and  that  of  this  traffic  about  SO  per  cent  will 
be  nontoll-paying  traffic.  The  Embarcadero  Approach  in  these 
sections  is  a divided  six-lane  facility  with  three  lanes  open 
in  either  direction.  A facility  of  this  type  with  completely 
separated  traffic  should  be  able  to  carry  on  three  lanes 
between  4,500  and  5,400  vehicles  per  hour;  the  latter  figure 
being  at  or  close  to  the  ultimate  capacity  and  involving 
serious  congestion. 

The  section  of  the  approach  from  Fourth  Street  north  to 
the  Embarcadero  Freeway  is  a six-lane  divided  facility,  three 
lanes  in  each  direction.  As  of  1975  we  estimate  the  traffic 
on  the  section  between  the  Spear  Street  and  Fourth  Street 
ramps  at  about  3,2$2  vehicles  southbound  at  the  peak  evening 
hour,  of  which  slightly  more  than  SO  per  cent  are  nontoll- 
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paying  vehicles  and  only  20  per  cent  are  bound  for  the  Southern 
Crossing.  The  one  section  described  is  the  only  portion  of 
the  Embarcadero  Approach  which  is  likely  to  be  critical. 

The  nontoll-paying  traffic  on  these  freeways  is  esti- 
mated on  the  basis  of  consideration  of  information  provided 
by  District  IV,  Division  of  Highways,  and  our  studies  of  the 
data  obtained  from  the  origin  and  destination  survey,  pre- 
viously referred  to,  made  for  the  Bay  Area  Rapid  Transit 
Commission. 

As  to  the  East  Bay  Approaches;  these  have  ample  capacity 
for  many  years,  except  as  to  the  Webster  Street  Tube  to  which 
reference  is  made  later. 

As  to  the  distribution  of  vehicles  at  the  Bay  Farm  Island 
Interchange;  for  Case  I,  the  movements  to  and  from  the  west 
and  north  toward  Alameda  and  Oakland  represent  49.  B per  cent 
of  the  vehicles  crossing  the  Southern  Crossing.  The  movements 
to  and  from  the  east  to  San  Leandro  Bay  Freeway  represent  50.2 
per  cent.  In  Case  III,  the  movements  to  and  from  the  west  and 
north  are  50.1  per  cent  and  those  to  and  from  the  east  49.9 
per  cent.  These  ratios  apply  to  vehicles  carried  by  the 
Southern  Crossing  up  to  the  time  that  additional  vehicles  are 
diverted  to  it  because  of  capacity  limitation  of  the  Bay  Bridge. 
All  of  these  additional  movements  are  assumed  to  be  moving  to 
or  from  points  in  Alameda  and  Oakland  or  north  thereof  and  will, 
therefore,  increase  the  proportion  of  the  total  traffic  moving 
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in  that  direction.  Such  additional  diversions  are  projected 
to  commence  for  Case  I in  196$,  and  for  Case  III  in  1976. 

Reference  has  already  been  made  to  the  fact  that  the 
existing  Bay  Farm  Island  Bridge  is  a four-lane  bascule  span 
which  is  opened  from  time  to  time  for  the  passing  of  sea- 
going vessels.  If  traffic  develops  in  accordance  with  the 
projections  in  this  report,  the  capacity  of  this  bridge  will 
be  reached  between  1975  and  1980  in  Case  I and  somewhat  later 
in  Case  III.  Aside  from  interruptions  to  traffic  caused  by 
the  opening  of  the  bridge,  the  daily  capacity  could  be  taken 
at  between  40,000  and  46,000. 

The  Alameda  Approach  is  to  consist  of  a connection  from 
Bay  Farm  Island  to  a point  on  the  southerly  shore  of  the  City 
of  Alameda  and  a highway  along  the  southerly  shore  of  the 
City  of  Alameda  from  such  point  to  a southerly  prolongation 
of  Eighth  Street,  thence  northerly  along  Eighth  Street  to  a 
point  near  Lincoln  Avenue,  thence  along  the  Southern  Pacific 
right  of  way  to  Atlantic  Avenue,  and  thence  to  the  Posey  Tube 
connecting  the  City  of  Alameda  and  the  City  of  Oakland  and  a 
parallel  tube  which  shall  be  constructed  as  part  of  the 
approaches,  with  on-  and  off-ramps  in  both  directions  in  the 
vicinity  of  the  north  end  of  the  bridge  connecting  to  Bay  Farm 
Island,  and  with  adequate  on-  and  off-ramps  connecting  the 
freeway  and  tubes  with  the  streets  in  the  cities  of  Oakland 
and  Alameda  and  an  interchange  in  the  vicinity  of  Atlantic 
Avenue  and  Webster  Street  in  the  City  of  Alameda. 
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This  approach  will  be  available  to  vehicles  not  using  the 
Southern  Crossing  which  will  undoubtedly  constitute  the  major 
part  of  its  traffic. 

Any  local  traffic  developing  between  Bay  Farm  Island  and 
points  south  and  east  thereof  and  Alameda  and  Oakland  will 
reduce  the  capacity  of  these  approaches  available  for  vehicles 
to  and  from  the  Southern  Crossing. 

Of  the  Southern  Crossing  vehicles  using  the  existing  Bay 
Farm  Island  Bridge,  the  heaviest  single  movement  is  by  way  of 
the  High  Street  Bridge  and  the  junction  of  High  Street  with 
the  Eastshore  Freeway  in  Oakland. 

As  to  vehicles  to  and  from  Oakland  by  way  of  the  Tubes, 
the  Webster  Street  Tube  to  be  provided  under  the  Estuary  will 
be  used  in  parallel  with  the  existing  Posey  Tube  thus  providing 
two  lanes  in  each  direction;  the  Posey  Tube  north  or  eastbound, 
the  Webster  Street  Tube  south  or  westbound.  Only  approximately 
10  to  13  per  cent  of  the  Southern  Crossing  traffic  using  the 
Bay  Farm  Island  Bridge  has  origin  or  destination  at  points 
north  of  the  Webster  Street  Tube.  By  1975  to  19^0,  this  vol- 
ume is  estimated  at  1,500,000  vehicles  in  Case  I,  and  somewhat 
less  in  Case  III.  Therefore,  the  Southern  Crossing  will  not 
of  itself  impose  a critical  load  on  the  Tubes  for  many  years. 
Considering  the  present  congested  condition  of  the  Posey  Tube 
which  is  currently  carrying  vehicles  at  an  annual  rate  of 
approximately  11  million,  the  new  housing  developments  in  pro- 
gress in  Alameda  and  Bay  Farm  Island,  and  the  new  traffic 
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induced  by  the  improved  facilities,  the  nontoll-paying  traffic 
on  the  Webster  Street  and  Posey  Tubes  may  well  increase  sub- 
stantially. By  1975  the  number  of  vehicles  using  the  Webster 
Street  and  the  Posey  Tubes  in  conjunction  with  the  Southern 
Crossing  and  including  local  movements  may  well  reach  an  addi- 
tional annual  volume  of  five  million  and  the  number  will  con- 
tinue to  increase  so  long  as  capacity  in  the  tubes  is  avail- 
able. 

The  capacity  of  the  San  Leandro  Bay  Freeway  should  be 
ample  for  many  years  insofar  as  traffic  to  and  from  the 
Southern  Crossing  is  concerned. 

CONCLUSIONS 

The  following  conclusions  are  subject  to  the  assumption 
set  forth  on  page  11  of  this  report  and  to  the  qualifications 
set  forth  in  the  traffic  and  earnings  projections: 

1.  The  projection  of  traffic  and  earnings  that  would 
accrue  to  the  Southern  Crossing  and  the  Bay  Bridge  for 
Case  I,  including  the  transbay  section  of  the  Southern 
Crossing  and  the  Webster  Street  Tube  as  shown  on  Figure  IX-1, 
are  set  forth  by  Table  VIII-12. 

2.  The  traffic  and  earnings  that  will  accrue  to  the 
Bay  Bridge  and  the  Southern  Crossing  combined  with  all  of  the 
approaches  completed,  as  defined  in  the  applicable  statutes, 
are  set  forth  for  Case  III  in  Tables  VIII-H.  This  assumes  a 
base  toll  of  passenger  vehicles  on  both  facilities  of  35  cents. 
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3.  The  projections  are  based  on  past  experience  and 
present  indications  as  to  the  future.  They  are  intended  to 
represent  a trend  and  not  to  be  interpreted  as  predictions 
for  any  specific  year. 

4.  We  are  of  opinion  that  adequate  insurance  will  be 
available  for  the  Southern  Crossing. 

5.  The  ultimate  capacities  of  the  crossings  are  estimated 
at  annual  volumes  of  37,000,000  vehicles  of  all  classes  on  the 
Bay  Bridge  and  33,000,000  on  the  Southern  Crossing  (assuming 
that  the  tube  lanes  are  so  arranged  as  to  permit  the  operation 
of  four  in  one  direction  and  two  in  the  opposite  direction 

when  traffic  so  requires),  an  aggregate  capacity  for  both  facil- 
ities of  70,000,000  vehicles.  At  these  volumes  traffic  con- 
gestion would  be  serious.  The  projections  indicate  that  the 
ultimate  capacity  of  both  facilities  will  be  reached  about  1987. 

6.  An  analysis  of  the  volume  of  traffic  that  will  be 
carried  on  the  approaches  defined  by  the  applicable  statutes 
indicates  that  the  Embarcadero  Freeway  Approach  in  San  Francisco 
will  carry  a large  volume  of  traffic,  particularly  between  the 
Fourth  Street  Ramp  and  the  connection  with  the  proposed  Southern 
Freeway  at  Army  and  Third  Street,  unrelated  to  the  use  of  the 
Southern  Crossing.  The  volume  of  such  traffic  in  1963  is  esti- 
mated at  86  per  cent  and  in  1975  at  80  per  cent  of  the  grand 
total  at  peak  hours. 
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7.  The  projections  referred  to  above  make  no  allowance 
for  the  effect  of  the  possible  freeing  of  the  San  Mateo  Bridge 
from  tolls  and  of  the  possible  construction  of  a subaqueous 
rapid  transit  tube  now  under  study  by  the  Bay  Area  Rapid 
Transit  Commission.  In  our  opinion,  the  freeing  of  San 
Mateo  Bridge  will  not  affect  the  earnings  on  the  Bay  Bridge 
and  Southern  Crossing  by  more  than  a reduction  of  3 per  cent 
and  that  reduction  will  be  offset  by  additional  traffic  within 
a period  of  approximately  five  years  after  such  freeing  of 
tolls.  We  estimate  that  the  effect  of  the  possible  construc- 
tion of  a regional  Rapid  Transit  System  including  a crossing 
of  the  bay  by  a subaqueous  tube  would  not  decrease  the  revenue 
of  the  Bay  Bridge  and  Southern  Crossing  combined  more  than 
$700,000  or  approximately  7 per  cent  of  net  earnings,  in  1965, 
which  is  the  earliest  year  that  we  consider  such  rapid  transit 
competition  could  be  introduced. 

S.  No  allowance  has  been  made  for  possible  suspension 
of  the  Bridge  Railway  or  for  increased  vehicular  capacity  by 
flooring  over  the  space  on  the  Bay  Bridge  now  used  by  the 
Railway,  since  no  funds  are  available  and  no  provision  has 
been  made  therefor. 
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SAN  FRAU  C ISCO -OAKLAND  BAY  BRIDGE 

: 

SUMKARY 


Year 

Light 

Passenger 

Buses 
(Incl.  Key 
System) 

Trucks 

Total 

Revenue 

Bevenue 

Average 

Toll 

$ 

Railway 

Total  Toll 
and  Railway 

1936  (1) 

1937  (2)  (3)  (7) 
1930 

1939  (4)  (8) 

1940  (5)  (9) 

1,291 

8,605 

7,898 

14! 058 

7.8 

95-3 

144.6 

193-3 

256.2 

28 
312 
419 
559 
713 

1,327 

9,013 

8,462 

10,760 

15.027 

$ 889 
4,884 
4,528 
5,105 
4,696 

6659 

5362 

5252 

4657 

1076 

$495.0 

460.6 

$ 893.5* 

4.884.4 

4.528.4 

5.600.5 
5.156.4 

1941  (6) 

1942  (6) 

1943  (6) 

1944  (6) 

-19M  (6)  (10) 

17,293 

17,401 

15,644 

14,711 

17,790 

421.6 
644.1 

500.6 
515-0 
546.8 

1 

1 

1 

i 

955 

129 

287 

398 

46o 

18,669 

19,175 

17,431 

16,624 

19,798 

5^311 

5,740 

5,435 

5,384 

6.270 

2845 

2928 

3118 

1167 

350.6 

408.5 

529-7 

594-8 

611.2 

5.661.8 

6.148.8 
5,964.6 

5.978.9 
6,901.1 

1946 

1947 

1948 

1949 

. 1950 

21,648 
22,823 
23,051 
24,113 
23.421 

612. 5 

556.0 

516.2 

440.4 

411.8 

1 

1 

2 

562 

790 

906 

035 

24,021 

25,170 

25,473 

26,589 

28.081 

7)315 

7,676 

7,773 

8,087 

8.610 

3045 

3050 

3176 

3041 

1066 

387-5 

297.6 
273-5 

242.7 
206.6 

7,702.0 

7,973-1 

8.046.5 
8,329.7 

8.816.6 

1951 

1952 

1953 

1954 

1955 

26,181 

26,773 

27,532 

27,133 

28,095 

448.7 

428.5 
405-6 

400.6 
385-7 

2 

2 

2 

2 

477 

554 

575 

612 

76l 

29,106 

29,755 

30,513 

30,146 

31,242 

9,044 

9,305 

9,546 

9,403 

9,770 

3107 

3127 

3129 

3119 

3090 

179.2 

170.4 

115-3 

111.8 

102.0 

9,223-2 

9,475.4 

9,661.3 

9,514.8 

9,872.0 

* Includes  extra  passengers  In  automobiles  as  well  as  bus  passengers. 
Includes  $4,895.  Collectors  cash  overages  unclassified. 

(1)  Bridge  opened  for  vehicular  traffic  November  12,  1936. 

(2)  Key  bus  operation  over  Bridge  started  May  9,  1937. 

(3)  Berkeley  Ferry  operation  suspended  August  15,  1937 . 

(4)  Bridge  railway  started  operation  January  15,  1939. 

(5)  Last  transbay  ferry  suspended  operation  May  16,  1940. 

(6)  Gasoline  rationing  in  effect  as  follows: 

4 ga'.s . per  month  December  2,  1942 
3 gals . per  month  October  12,  1943 
2 gals,  per  month  March  22,  1944 
End  of  rationing  August  15,  1945 

(7)  Base  tolls  on  Bridge  reduced  February  1,  1937. 

(8)  Base  tolls  on  Bridge  reduced  June  24,  1939 . 

(9)  Base  tolls  on  Bridge  reduced  January  1,  May  25  and  July  1,  1940, 

the  last  to  25/  per  passenger  automobile  which  is  still  in  effect. 

(10)  Bridge  railway  toll  rate  reduced  to  $0.0175  November  5,  1945- 
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BY  YEARS  1939-1955.  INCLUSIVE 


Year 

Trains 

Buses 

Total 

Passengers 
(Cols.  1+6) 
(10) 

Numbers 
1939-191$! 
Average  = 
100 
_.(H) 

Including 
(Cfcls.  4+8) 

(12)  7 

(1) 

Toll  Fre 

e (A) 

(Cols. 

1+2+3) 

M 

(5) 

Revenue 

(6) 

Toll 

Free 

(7) 

Total 

(8) 

Toll 

(9) 

Yerba  Buena 
(2) 

Transbay 

1939 

1940 

1941 

1942 

1943 

19,800 

18,424 

» 

21,397 

19,800 

18,424 

14,023 

16,366 

21,397 

$495 

46l 

351 

4o8 

530 

1,339(0) 

3,524 

5,803 

10,747 

7.598 

1,339(0) 

3,524 

5,803 

10,747 

7,598 

$ 33 
88 
145 
269 
190 

21,139 

21,948 

19,826 

27,113 

28,995 

101 

105 

95 

129 

138 

21,139 
21,948  » 

19,826 
27,113  1 
28,995 

1944 

1945 

1946 

1947 

1948 

23,942 

26,469 

22,177 

17,015 

15,631 

10,815 

5,425 

1,551 

1,207 

49.8 

49.1 

5.0(B) 

5.8 

23,942 

37,334 

27,651 

18,571 

16,844 

595 

631 

388 

298 

274 

77847 

8,457 

9,353 

8,218 

7,736 

5*2 

l.k 

1-7 

l.l 

7,847 

8,462 

9,354 

8,219 

7,737 

196“ 

211 

234 

205 

193 

31,789 

34,926 

31,530 

25,233 

23,367 

152 

167 

150 

120 

111 

31.789 
45,796 
37,005 

26.790 
24,581 

1949 

1950 

1951 

1952 
1951 

13,868 

11,812 

10,255 

9,757 

6.605(D) 

953 

1,050 

1,442 

1,786 

1.219 

4.5 

6.4 

5-0 

4.7 

10.6 

12)868 

11,702 

11,548 

7,834 

243 

207 

179 

170 

115 

67530 

6,479 

7,241 

6,736 

4,609 

0.3 

1.2 

3-0 

4.6 

6,830 

6,480 

7,244 

6,740 

4,609 

iS 

181 

168 

ns 

20,698 

18,291 

17,495 

16,493 

11,214 

8^ 

83 

79 

53 

21)656 

19,348 

18,946 

18,288 

12,443 

1954 

1955 

6,400 

5,836 

1,177 

841 

6.1 
6. 7 

7,584 

6,684 

112 

4,529 

4,136 

3-3 

4,529 

4,139 

113 

103 

9)972 

52 

48 

12,113 

10,823 

* Includes  Interurban  and  Sacramento  Northern,  1939-1941,  inclusive. 

(A)  U.S.  Government  - years  prior  to  1945  not  included. 

(B)  Minus  adjustment  of  13,6l8  for  train  tickets  previously  sold  U.S.  Government 

agencies  on  which  tolls  subsequently  collected. 

(C)  Approximately  1,410,177  Key  Bus  Passengers  carried  prior  to  January  15,  1939 

not  included. 

(D)  Strike  of  Key  Siystem  employees  July  24  to  October  7,  1953- 


SAN  MATEO -HAYWARD  BRIDGE 


BRIDGE 


(1)  Bay  Bridge  opened  November  12,  1936. 

(2)  Gasoline  rationed  December  U,  1942  to  August  15,  1945. 

(3)  State  of  California  took  title. 

September  1951  toll  reduced  from  50  cents  to  35  cents. 

(4)  Estimated 
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Deleted  from  this  report. 

(Case  II  of  December  1955  Report) 
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CASE  III  - ESTIMATED  TRAFFIC  AMD  REVENUE  - AT  BASE  TOLL 
1961  (C  Months)  - 1962  - 196^ 


Table  VUX  - 8 
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Table  VIII  - 10 


SAN  FRANCISCO -OAKLAND  BAY  BRIDGE 
Projection  ol  Traffic  and  Revenue  - 1955-1961 


(2)  Estimated  as  if  Southern  Crossing  not  in  existence. 
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SAN  ERANCISCO-OAKLAND  BAY  BRIDGE 
PROJECTION  OF  EARNINGS  - 1955-1961.  INCLUSIVE 


(A)  Interest  at  2-1/1*  per  cent  on  reserve  of  $25,000,000  to 

December  1,  and  $15,000,000  thereafter. 

(B)  Interest  at  2-l/h  per  cent  on  reserve  of  $15,000,000. 

(C)  $50,000  fiduciary  costs  from  1957  on. 
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Deleted  from  this  report. 

(Case  II  of  December  1955  Report) 
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Deleted  from  this  report. 

(Case  II  of  December  1955  Report) 
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DISTRIBUTION  OF  VEHICULAR  TRAFFIC  BETWEEN  SAN  FRANCISCO -OAKLAND  BAY  BRIDGE 
AND  SOUTHERN  CROSSING 


Year 

CASE  I - 25 -CENT  TOLL 

CASE  III  - 35 -CENT  TOLL 

SAN  FRAN 
OAKLAND  BA. 

:isco- 

BRIDGE 

SOUTHERN  CROSSING 

Total 

1,000 

Vehicles 

SAN  FRANCISCO- 
OAKLAND  BAY  BRIDGE 

SOUTHERN  CROSSING 

Total 

Vehicles 

$ of 
Total 

Vehicles 

lo  Of 
Total 

Vehicles 

* of 

Total 

1,C00 

% of 
Total 

1961 

1962 

1963 

1965 

33,894 

32,445 

33,175 

33,921 

34,684 

92.4 

83.5 

83.0 

82.5 

82.0 

2,792 

6,410 

6,795 

7,203 

7,635 

7 

16 

17 

17 

18 

i 

36,686 

38,855 

39,970 

41,124 

42.319 

27)808 
28, 434 
29,074 

81  )o 
76.5 
75-9 
74.7 

2,492 

6,7:1 

8,531 

9,043 

9,856 

8. ' 
19.O 

25.7 

31,320 

35,232 

36,339 

37,-77 

78,970 

1967 

1968 
1989 
1970 

35,464 
36j  262 

37,000 

37,000 

37,000 

81.6 

81.2 

80.6 
78.4 

76.3 

8’ui8 

8,917 

10,193 

11,510 

18 

18 

19 
2,3 

1 

; 

43,481 

45^917 

47,193 

48,510 

29,728 

30,397 

31,081 

31,780 

32,495 

•74.7 

73-7 

73-2 

72.6 

. 

10,568 

11,096 

11,651 

12,274 

25-3 

25-8 

26.3 
26.8 

27.4 

39,793 

40,965 

4,3)431 

44,729 

1971 

1972 

1973 

1974 

1975 

37,000 

37,000 

37,000 

37,000 

37,000 

74.3 

72.5 

70.6 
68.8 
67.1 

•12,772 

14,069 

15,403 

16,773 

18,182 

25 

27 

29 

31 

32 

49.772 

51,069 

52,403 

53.773 
55,182 

33,226 

33,974 

34,738 

35,520 

36,319 

72-3 

72.0 

71.6 

71.3 

70.9 

12,723 

13,232 

13,761 

14,311 

14,887 

27.7 
28.0 
28.4 

28.7 
29-1 

45,949 
47,206 
48 , 499 
49,8,71 
51,242 

1976 

1977 

1978 

1979 

1980 

37,000 

37,000 

37,000 

37,000 

37,000 

65-5 
64.0 
62.6 
61.2  ' 
59-8 

19,464 

20,777 

22,124 

23,504 

24,918 

36 

38 

40 

1 

56,464 

57,777 

59,124 

60,504 

61,918 

37,000 

37,000 

37,000 

37,000 

37,000 

70.4 

66 '.9 
65.2 
63.6 

15,523 

16,883 

18,283 

19,724 

21.206 

29.6 

31-3 

33-1 

34.8 

36.4 

52,523 

5.7,883 

55,283 

56,724 

58.206 

I9S1 

1982 

1983 

1984 

1985 

37,000 

37,000 

37,000 

37,000 

37,000 

58.6 

57-4 

56.2 

55-1 

54.0 

28] 778 
30,122 
31,494 

43 

46 

63il77 

64,464 

65,778 

67,122 

68,494 

37,000 

37,000 

37,000 

37,000 

37,000 

62.0 

60.6 

59-1 

57-7 

56-3 

22,632 

24,099 

25,609 

27,163 

28,762 

38.0 

39.4 

40-9 

42.3 

43.7 

59,632 

61,099 

62,609 

64,163 

65,762 

1986 

1987 

1988 

1989 

1990 

37,000 

37,000 

37,000 

37,000 

37,000 

52-9 

52.9 

52.9 

52.9 

52-9 

32, 897 

3.3.000 

33.000 
33,000 
33,000 

47 

1 

69,897 

70,000 

70,000 

70,000 

70,000 

37,000 

37,000 

37,000 

37,000 

37,000 

54.9 
53-5 

52.9 
52.9 
52.9 

30,408 

32,103 

33,000 

33,000 

33,000 

45.1 
46.5 
47-1 
47-1 

47.1 

67,^08 

69,1Q3 

70,000 

70,000 

70,000 

FIG.  2m- 1 
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TOTAL  MONTHLY  VEHICULAR  TRAFFIC 
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MAINTENANCE  AND  OPERATION  COSTS  - MILLIONS  OF  DOLLARS 
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SOUTHERN  CROSSING 

MAINTENANCE  AND  OPERATION  COSTS 
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FIGURE  VIII  - 4A 


FIGURE  "III  - 6 


FIGURE  VIII  - 7 


PART  IX 


CONCLUSIONS 


This  report  is  intended  to  supplement  and  to  supersede, 
in  part,  the  Southern  Crossing  Report  of  December  1955.  The 
project  description;  cost,  traffic,  and  revenue  estimates; 
and  proposed  financing  and  construction  schedules  have  been 
revised  as  a result  of  amending  legislation  enacted  in  1956. 
Certain  conclusions  presented  in  the  previous  report  are 
restated  as  follows: 

1.  The  entire  project  is  feasible  from  an  engineering 
and  construction  standpoint. 

2.  Contract  plans  and  specifications  for  the  Bay  Tube 
and  Fills  will  be  completed,  and  bids  could  be 
received  by  the  end  of  1956. 

3.  Contingent  upon  receiving  favorable  bids  for  con- 
struction of  the  Bay  Tube  and  Fills  and  upon  the 
successful  sale  of  revenue  bonds,  project  construc- 
tion could  start  early  in  1957. 

4.  Construction  of  the  initial  project  as  presented  on 
Figure  IX- 1,  and  of  the  entire  project  as  presented 
on  Figure  IX-3,  could  be  completed  in  an  estimated 
4-1/2  years  and  5-1/2  years,  respectively. 

5.  The  entire  project,  as  described  by  the  Statutes  and 
reported  on  herein,  could  be  financed  with  an  auto- 
mobile toll  of  35  cents  on  the  Southern  Crossing  and 
a toll  increase  to  35  cents  on  the  Bay  Bridge  at  the 
time  the  Southern  Crossing  is  opened  to  traffic. 

6.  The  project  is  adaptable  to  stage  construction;  after 
completion  of  the  transbay  section,  minimum  approach 
connections,  and  the  Webster  Street  Tube,  other  por- 
tions of  the  approaches  could  then  be  built  as 
required  to  serve  traffic. 
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Deleted  from  this  report. 
(Construction  based  on  30-cent  toll) 
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CONSTRUCTION  BASED  ON  25  CENT  TOLL 
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Figure  IX-2 


Deleted  from  this  report. 

(Case  II  of  December  1955  Report) 


CONSTRUCTION  BASED  ON  35  CENT  TOLL 
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APPENDIX  A 
STREETS  AND  HIGHWAYS  CODE 

(Amendments  and  additions  enacted  by 
Chapter  IO56,  Statutes  1953, 

Chapter  304,  Statutes  1955, 

Chapter  40,  Statutes  1956, 
and  Chapter  67,  Statutes  1956.) 

Division  1.  State  Highways 

Chapter  1.  Administration 

Article  3.  The  Department  of  Public  Works 

100.7.  The  department  may,  for  the  protection  of  the 
State  of  California,  insure  any  bridge  on  the  State  Highway 
System  acquired  or  constructed  under  provisions  of  the 
California  Toll  Bridge  Authority  Act  against  all  risks  in  any 
amount  up  to  the  full  insurable  value  thereof.  In  case  of 
damage  or  destruction,  the  proceeds  of  such  insurance  shall 
be  applied  to  the  restoration  of  such  bridge.  Any  such 
bridge  may  be  so  insured  irrespective  of  the  retirement  of 
all  indebtedness  incurred  for  its  acquisition  or  construction, 
and  the  cost  of  such  insurance  shall  be  paid  from  any  funds 
available  to  the  department  for  highway  purposes. 

Any  such  bridge,  other  than  bridges  over  the  San 
Francisco  Bay,  shall,  after  retirement  of  all  indebtedness 
incurred  for  its  acquisition  or  construction,  be  maintained 
and  operated  as  a free  bridge  and  the  cost  thereof  charged 
to  funds  available  for  maintenance  of  state  Highways. 

(Amended  by  Chapter  1056,  Statutes  1953.) 

Division  17*  Toll  Bridges,  Toll  Ferries, 
and  Toll  Roads 

Chapter  1.  The  California  Toll  Bridge 
Authority  Act 

Article  7*  Protection  Against  Competing 
Facilities 

30350.  As  long  as  any  of  the  bonds  issued  pursuant  to 
this  chapter  for  the  acquisition,  construction,  enlargement, 
extension  or  change  in  design  or  structure  of  any  toll  bridge 
or  other  highway  crossing  are  outstanding  and  unpaid,  there 
shall  not  be  erected,  constructed  or  maintained  any  other 
bridge,  subway,  tunnel,  or  other  crossing  over,  under,  through, 
or  across  the  waters  over  which  such  bridge  or  other  highway 
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crossing  is  located  or  constructed,  connecting  or  adjoining 
directly  or  indirectly  the  lands  or  extensions  thereof  or 
abutments  thereon  on  both  sides  of  the  waters  spanned  or  crossed 
by  such  bridge  or  other  highway  crossing  within  a distance  of 
10  miles  from  either  side  of  bridge  or  highway  crossing, 
excepting  bridges  or  other  highway  crossings  actually  in  exist- 
ence and  being  maintained,  or  for  which  there  was  outstanding 
an  existing  and  lawfully  issued  franchise,  at  the  time  of  the 
acquisition  or  location  of  the  toll  bridge  or  other  highway 
crossing  and  prior  to  the  time  of  the  authorization  of  the 
revenue  bonds. 

V/here  a distance  of  less  than  10  miles  has  been  specified 
in  any  bond  resolution  containing  the  obligations  of  the 
authority  in  connection  with  any  bonds  theretofore  issued,  the 
department  and  the  authority  may  construct  new  bridges  or 
other  highway  crossings  within  less  than  10  miles  of  the 
bridge  or  other  highway  crossing  for  which  bonds  are  outstanding, 
but  the  provisions  of  any  bond  resolution  adopted,  prior  to 
January  1,  1955,  or  similar  provisions  in  any  bond  resolution 
thereafter  adopted,  in  connection  with  the  issuance  of  such 
bonds  shall  be  observed.  But,  no  such  provisions  shall  prevent 
the  construction  of  the  Southern  Crossing  within  eight  miles 
of  the  San  Mateo-Hayward  Bridge. 

(Amended  by  Chapter  304,  Statutes  1955*) 

30354*5  Neither  the  limitations  nor  the  provisions  of 
Section  30350,  nor  similar  limitations  of  any  other  section 
of  the  California  Toll  Bridge  Authority  Act,  shall  apply  to 
the  acquisition,  erection,  construction,  maintenance  or 
operation  of  any  rapid  transit  crossing  exclusively  for  trains 
and  not  for  passenger  automobiles,  trucks  or  busses,  at  any 
location  within  the  San  Francisco  Bay  between  San  Francisco 
and  Alameda  Counties. 

(Added  by  Chapter  40,  Statutes  1956.) 

Chapter  2.  Particular  Highway  Crossings 
Article  1.  San  Francisco-Oakland  Bay  Bridge 

30605.  (a)  The  cost  of  operation  and  insurance  of  the 

toll  bridge  and  any  additional  highway  crossing  of  San 
Francisco  Bay  constructed  between  the  County  of  Alameda  and 
the  City  and  County  of  San  Francisco  shall  be  paid  by  the 
department  from  the  tolls  and  revenues  received  from  the  use 
and  operation  of  the  toll  bridge  and  additional  highway 
crossing.  The  cost  of  operation  and  insurance  of  any  toll 
bridge  or  other  highway  crossing  upon  which  tolls  are  now 
being  collected  or  that  may  hereafter  be  acquired  or  con- 
structed over  the  San  Francisco  Bay  shall  be  paid  by  the  depart- 
ment from  the  tolls  and  revenues  received  from  the  use  and 
operation  thereof. 
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(b)  The  cost  of  maintenance  (exclusive  of  the  approaches) 
of  the  toll  bridge  and  any  additional  highway  crossing  of  San 
Francisco  Bay  constructed  between  the  County  of  Alameda  and 
the  City  and  County  of  San  Francisco  shall  be  paid  by  the 
department  from  the  tolls  and  revenues  received  from  the  use 
and  operation  of  the  toll  bridge  and  additional  highway  cross- 
ing, and  the  cost  of  maintenance  (exclusive  of  the  approaches) 
of  any  toll  bridge  or  other  highway  crossing  on  which  tolls 
are  now  being  collected  or  thad  may  hereafter  be  acquired  or 
constructed  over  the  San  Francisco  Bay,  shall  be  paid  by  the 
department  from  the  tolls  and  revenues  received  from  the  use 
and  operation  thereof,  except  as  follows: 

If  the  terms  and  conditions  of  any  bonds  that  are  out- 
standing on  the  effective  date  of  this  section  and  that  are 
payable  from  such  tolls  are  such  as  to  require  that  the  cost 
of  physical  maintenance  of  the  toll  bridge  shall  be  paid 
from  sources  other  than  tolls  and  revenues  from  the  use  and 
operation  of  the  toll  bridge,  the  cost  of  such  maintenance 
shall  be  paid  by  the  department  from  money  accruing  and  to 
accrue  in  the  State  Highway  Fund  available  for  the  widening, 
resurfacing,  and  reconstruction  of  state  highways  for  the 
group  of  counties  designated  as  Group  No.  1 in  Section  1$7 
until  such  bonds  are  refunded  or  retired  or  until  payment  of 
the  cost  of  maintenance  out  of  tolls  and  revenues  from  the 
toll  bridge  is  authorized  in  the  manner  provided  in  the  pro- 
ceedings authorizing  the  issuance  of  such  bonds.  The  State 
Highway  Fund  shall  be  reimbursed  by  the  authority  for  all 
amounts  so  expended  with  interest  thereon  at  the  rate  of  one 
and  one-half  percent  (l-l/2%)  per  annum  to  be  computed  on 
the  total  amount  expended  during  any  one  year. 

Whenever  after  the  effective  date  of  this  section  any 
bonds  secured  by  pledge  of  the  tolls  and  revenues  of  the 
toll  bridge  are  refunded  or  retired,  in  the  total  then  out- 
standing, the  authority  shall  include  in  the  proceedings  for 
any  new  issue  of  bonds  for  such  purpose  bonds  in  a suffi- 
cient amount  to  repay  to  the  State  Highway  Fund  the  amount 
provided  by  this  section.  If  the  amount  is  not  repaid  from 
the  proceeds  from  the  sale  of  bonds  and  all  revenue  bonds 
secured  by  revenues  on  the  toll  bridge  are  fully  retired,  and 
all  other  obligations  secured  by  revenues  of  the  toll  bridge, 
whether  by  means  of  bond  issue  or  other  provisions  of  law 
have  been  fully  paid,  then  such  repayment  shall  be  made  from 
the  tolls  and  revenues  of  the  toll  bridge,  and  the  authority 
and  the  department  shall  fix  and  collect  tolls  on  the  toll 
bridge  at  a rate  sufficient  to  include  provision  for  such 
repayment  until  the  amount  required  to  be  paid  into  the  State 
Highway  Fund  by  this  section  has  been  paid  thereto. 

The  moneys  required  to  be  repaid  by  this  section  shall 
be  credited  to  the  money  available  for  construction  of 
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state  highways  in  County  Group  No. 
187. 


1 as  specified  in  Section 


(Repealed  and  added  by  Chapter  1056,  Statutes  1953.) 

30606.  (Repealed  by  Chapter  1056,  Statutes  1953.) 

30607.  There  shall  be  repaid  into  the  State  Highway  Fund 
the  total  amount  expended  therefrom  prior  to  the  effective 
date  of  this  section  for  maintenance,  operation,  and  insurance 
of  the  toll  bridge,  which  amount  shall  be  determined  by  the 
department  and  the  authority. 

Whenever,  after  the  effective  date  of  this  section,  any 
bonds  secured  by  a pledge  of  the  tolls  and  revenues  of  the 
toll  bridge  are  refunded  or  retired,  in  the  total  then  out- 
standing, the  California  Toll  Bridge  Authority  shall  include 
in  the  proceedings  for  any  new  issue  of  bonds  for  such  purpose 
bonds  in  an  amount  fully  sufficient  to  repay  to  the  State 
Highway  Fund  the  amount  provided  by  this  section. 

If  the  amount  provided  to  be  repaid  to  the  State  Highway 
Fund  by  this  section  is  not  repaid  from  the  proceeds  of  the 
sale  of  bonds,  then,  after  all  revenue  bonds  issued  and  sold 
by  the  California  Toll  Bridge  Authority  in  the  sum  of  twenty- 
one  million  dollars  ($21,000,000)  and  designated  as  "San 
Francisco-Oakland  Bay  Bridge  1951  Refunding  and  Improvement 
Toll  Bridge  Revenue  Bonds,  Series  A"  have  been  fully  redeemed 
and  paid,  the  authority  and  the  department  shall  fix  and 
collect  tolls  on  the  toll  bridge  at  a rate  sufficient  to 
include  provision  for  such  repayment  until  the  amount  required 
to  be  paid  into  the  State  Highway  Fund  by  this  section  has 
been  collected  to  make  such  payment. 

The  moneys  required  to  be  repaid  by  this  section  shall 
be  credited  to  the  money  available  for  construction  of  state 
highways  in  County  Group  No.  1 as  specified  in  Section  187. 

(Repealed  and  added  by  Chapter  IO56,  Statutes  1953.) 

30608.  Pending  the  issuance  and  sale  of  bonds  secured 
by  the  tolls  of  the  San  Francisco-Oakland  Bay  Bridge  for  the 
financing  of  the  Southern  Crossing  specified  in  Article  2 of 
this  chapter,  the  authority  shall  continue  to  fix  and  the 
department  shall  collect  tolls  at  substantially  the  same  rates 
as  in  effect  January  1,  1955.  Revenues  therefrom  shall  con- 
tinue to  be  devoted  to  fulfilling  any  obligations  of  the 
authority  pursuant  to  any  bond  indenture  or  statute  in  effect 
on  said  date,  and  any  surplus  revenues  shall  be  held  and  in- 
vested as  authorized  by  law  for  assistance  in  the  financing 
of  the  Southern  Crossing  or  such  other  purpose  as  may  be 
authorized  or  provided  by  law. 

(Repealed  by  Chapter  1056,  Statutes  1953.  and 
added  by  Chapter  304,  Statutes  1955.) 
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Article  2.  Southern  Bay  Crossing 

(Article  2 added  to  Chapter  2,  Division  17,  Streets 
and  Highways  Code,  by  Chapter  1056,  Statutes  1953, 
and  amended  by  Chapter  304,  Statutes  1955,  and 
Chapter  67,  Statutes  1956.) 

30651.  (a)  As  used  in  this  article,  "toll  bridge” 

means  that  certain  bridge  across  San  Francisco  Bay  known 
as  the  San  Francisco-Oakland  Bay  Bridge  and  the  approaches 
thereto. 

(b)  As  used  in  this  article,  "southern  crossing”  means 
an  additional  toll  bridge  or  other  highway  crossing,  as  pro- 
vided by  this  article  and  by  Chapter  1 of  this  Division, 
across  San  Francisco  Bay  from  the  City  and  County  of  San 
Francisco  to  the  County  of  Alameda,  and  including  the 
approaches  thereto. 

30652.  As  soon  after  the  effective  date  of  this  section 
as  it  may  lawfully  do  so  under  federal  law,  the  California 
Toll  Bridge  Authority  shall  issue  bonds  in  a sufficient  amount 
to  pay  or  provide  for  the  payment  of  engineering  studies, 
plans,  and  specifications  of  an  additional  bridge  or  other 
highway  crossing  across  San  Francisco  Bay  to  relieve  con- 
gestion of  traffic  on  the  toll  bridge  and  to  reimburse  the 
State  for  such  engineering  expenses  as  have  theretofore  been 
incurred  by  it  for  that  purpose,  which  additional  bridge  or 
other  highway  crossing  is  designated  the  Southern  Crossing. 
Subject  to  the  provisions  of  the  bond  resolution,  the  proceeds 
of  any  bonds  issued  prior  to  January  1,  1954,  may  be  used 
for  the  payment  of  all  engineering,  traffic,  and  financial 
studies  and  expenses  in  connection  with  the  financing  and 
construction  of  the  Southern  Crossing.  The  authority  may 
issue  such  additional  bonds  as  are  necessary  to  complete  the 
engineering,  plans,  specifications,  estimates  of  cost,  and 
all  other  studies  necessary  to  assure  the  financing  and 
construction  of  the  Southern  Crossing.  After  the  completion 
of  a report  including  an  estimate  of  costs  of  financing  and 
constructing  the  Southern  Crossing  and  its  approaches  as 
described  in  this  article,  the  department  may  use  any  funds 
available  to  it  from  the  proceeds  of  any  bonds  issued  under 
this  article  by  the  authority  for  the  additional  purpose  of 
studying  revisions  in  the  approach  system  as  described  and 
outlined  in  the  Assembly  Journal  for  March  23,  1955,  at  page 
1704. 


(Amended  by  Chapter  304,  Statutes  1955*) 


Append- 5 


30653.  (a)  The  authority  and  the  department  shall 

apply  promptly  to  the  appropriate  officials  of  the  Federal 
Government  for  permission  to  construct  a southern  crossing 
having  its  westerly  terminus  in  the  vicinity  of  Army  and 
Third  Streets  in  the  City  and  County  of  San  Francisco  and 
its  easterly  terminus  on  Bay  Farm  Island,  and  shall  obtain 
the  necessary  permits  therefor  as  promptly  as  feasible. 

(b)  If  permission  to  construct  the  southern  crossing 
at  the  location  specified  in  subdivision  (a)  of  this  section 
cannot  be  obtained,  the  authority  and  the  department  shall 
forthwith  determine  the  most  feasible  location  of  the 
southern  crossing  and  type  of  construction  thereof,  located 
southerly  from  the  toll  bridge  and  having  its  westerly 
terminus  between  the  southern  city  limits  and  Army  Street 
in  the  City  and  County  of  San  Francisco  and  its  easterly 
terminus  on  Bay  Farm  Island,  and  shall  promptly  confer  with 
the  appropriate  officials  of  the  Federal  Government  from 
whom  permits  must  be  obtained  for  the  construction  of  such 
bridge  or  other  highway  crossing  and  shall  obtain  such  permits 
as  promptly  as  feasible. 

30654.  The  westerly  terminus  of  the  Southern  Crossing 
shall  be  in  the  vicinity  of  Third  and  Army  Streets,  and  the 
westerly  approaches  shall  include: 

(a)  A six-lane  freeway  connection  between  Army  Street 
and  the  Embarcadero  Freeway  in  the  vicinity  of  Mission  Street 
along  the  approximate  route  of  Tennessee  Street,  Third  Street, 
Fourth  Street,  Townsend  Street,  and  the  Embarcadero  with  on- 
and-off  ramp  connections  to  city  streets  in  the  vicinity  of 
Army  Street,  on-and-off  ramp  connections  in  the  vicinity  of 
23d  Street,  two  on-ramp  and  two  off-ramp  connections  in  the 
vicinity  of  Third  Street  between  16th  Street  and  22d  Street, 
an  off-ramp  connection  in  the  vicinity  of  Main  and  Harrison 
Streets,  an  on-ramp  connection  in  the  vicinity  of  Spear  and 
Harrison  Streets,  an  on-ramp  connection  in  the  vicinity  of 
Fourth  and  Brannan  Streets,  an  off-ramp  connection  in  the 
vicinity  of  Third  Street  and  Channel  Street. 

(b)  Direct  connections  between  the  Southern  Crossing, 
the  freeway  connection  described  in  subdivision  (a),  and  the 
southern  freeway  of  the  City  and  County  of  San  Francisco. 

If  the  easterly  terminus  of  the  Southern  Crossing  is  on 
Bay  Farm  Island  at  or  in  the  vicinity  of  a point  on  the 
southwesterly  shore  thereof  south  of  the  intersection  of 
Kilkenny  Road  and  the  county  road  connecting  Bay  Farm  Island 
with  the  City  of  Alameda,  the  easterly  approaches  shall 
include : 
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(a)  A freeway  crossing  Bay  Farm  Island  to  the  bridge 
connecting  the  island  with  the  City  of  Alameda,  with  on-and- 
off  ramps  in  both  directions,  the  first  set  of  such  ramps  to 
be  located  in  the  vicinity  of  the  intersection  of  Maitland 
Drive  and  County  Road  and  the  other  set  of  ramps  between  the 
first  set  and  the  easterly  terminus  of  the  Southern  Crossing. 
The  freeway  through  Bay  Farm  Island  northerly  of  Mecartney 
Road  shall  be  contiguous  to  both  Maitland  Drive  and  County 
Road. 


(b)  A freeway  from  a point  on  the  Bay  Farm  Island  Free- 
way to  the  intersection  of  Eastshore  Freeway  and  Hegenberger 
Road  and  a highway  from  such  freeway  in  the  vicinity  of  Hegen- 
berger Road  and  Doolittle  Drive  along  Doolittle  Drive  to  Davis 
Street  and  thence  northerly  along  Davis  Street  to  the  inter- 
section of  Eastshore  Freeway. 

(c)  A connection  from  Bay  Farm  Island  to  a point  on  the 
southerly  shore  of  the  City  of  Alameda  and  a highway  along 
the  southerly  shore  of  the  City  of  Alameda  from  such  point 

to  a southerly  prolongation  of  Eighth  Street,  thence  northerly 
along  Eighth  Street  to  a point  near  Lincoln  Avenue,  thence 
along  the  Southern  Pacific  right  of  way  to  Atlantic  Avenue, 
and  thence  to  the  Posey  Tube  connecting  the  City  of  Alameda 
and  the  City  of  Oakland  and  a parallel  tube  which  shall  be 
constructed  as  part  of  the  approaches,  with  on-and-off  ramps 
in  both  directions  in  the  vicinity  of  the  north  end  of  the 
bridge  connecting  to  Bay  Farm  Island,  and  with  adequate  on- 
and-off  ramps  connecting  the  freeway  and  tubes  with  the 
streets  in  the  Cities  of  Oakland  and  Alameda  and  an  inter- 
change in  the  vicinity  of  Atlantic  Avenue  and  Webster  Street 
in  the  City  of  Alameda. 

The  tube  parallel  to  the  Posey  Tube  connecting  the  City 
of  Alameda  with  the  City  of  Oakland  at  Webster  Street,  and 
the  approaches  to  the  parallel  tubes  shall  be  constructed  imme- 
diately as  soon  as  money  is  obtained  that  may  be  used  there- 
for either  through  the  sale  of  revenue  bonds  the  proceeds  of 
which  may  be  used  for  such  purpose  or  through  the  refinancing 
by  the  Reconstruction  Finance  Corporation  or  any  other  agency. 

(Amended  by  Chapter  304,  Statutes  1955.  and 
Chapter  67,  Statutes  1956.) 

3065A.5.  In  the  event  that  any  of  the  approaches 
specified  in  Section  30654  involve  crossings  of  property  for 
which  federal  authorization  is  necessary  and  the  necessary 
authorizations  cannot  be  obtained  from  the  appropriate 
officials  of  the  Federal  Government,  the  authority  and  the 
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department  shall  promptly  determine  appropriate  substitutions 
or  revisions  in  the  system  of  approaches,  except  that  the 
portion  of  the  free-way  described  in  subdivision  (c)  of  Section 
30654  along  the  line  of  Main  Street  shall  not  be  moved  easterly 
more  than  900  feet. 

(Added  by  Chapter  304,  Statutes  1955*) 

30655.  If  the  terminal  points  of  the  southern  crossing 
differ  substantially  from  those  set  forth  in  Section  30654, 
the  authority  and  the  department  shall  promptly  determine 
appropriate  approaches  thereto  as  soon  as  its  location  and 
type  of  construction  are  determined  to  provide  suitable  con- 
nection with  Bayshore  Freeway  and  if  necessary  the  construc- 
tion of  portions  of  such  freeway  and  other  connections  to  the 
main  arterial  routes  in  the  city  and  county  of  San  Francisco. 

It  shall  likewise  determine  appropriate  approaches  in  Alameda 
County,  including  connections  with  the  easterly  terminus  of 
such  bridge  or  other  crossing  with  the  Eastshore  Freeway  at 
one  or  more  points,  and  including  an  additional  tube  connect- 
ing the  City  of  Alameda  and  the  City  of  Oakland  under  the 
Oakland  Estuary  with  suitable  connections  on  each  end  of  said 
tube.  In  connection  with  the  location  of  the  approaches  to 
the  bridge  or  other  highway  crossing  to  be  constructed,  the 
authority  shall  advise  the  governing  bodies  of  the  City  and 
County  of  San  Francisco,  the  County  of  Alameda,  and  all  of  the 
cities  in  the  County  of  Alameda,  as  to  the  approaches  it  deems 
appropriate,  and  upon  the  request  of  any  such  governmental 
agencies  shall  hold  public  hearings  concerning  the  location 
of  said  approaches  before  they  are  finally  determined  by  the 
authority. 

30656.  As  soon  as  surveys,  plans,  specifications  and 
estimates  of  cost  are  completed  for  the  southern  crossing 
and  the  approaches  thereto  and  the  project  has  qualified  for 
immediate  construction  under  any  governmental  restrictions 
then  in  effect,  the  authority  shall  undertake  the  financing 
and  construction  of  the  southern  crossing  and  the  approaches 
as  promptly  as  possible  and  without  unnecessary  delay,  except 
that  no  construction  shall  be  commenced  unless  and  until  all 
restrictions  in  the  federal  law  imposing  limitations  upon  the 
right  of  the  State  of  California  or  the  authority  to  collect 
tolls  upon  the  existing  San  Francisco-Oakland  Bay  Bridge  for 
the  purpose  of  constructing  a southern  crossing  of  San  Francisco 
Bay,  or  approaches  leading  to  such  crossing,  have  been  deleted. 
The  construction  of  the  southern  crossing,  however,  shall  pre- 
cede construction  of  any  other  such  crossing. 
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It  is  hereby  declared  to  be  the  intent  of  the  Legisla- 
ture that  the  construction  of  the  southern  crossing  shall 
be  commenced  as  soon  as  the  federal  lav;  is  amended  so  as  to 
permit  the  collection  of  tolls  upon  the  existing  Bay  Bridge 
for  the  purpose  of  constructing  a southern  crossing;  but 
that  this  section  is  not  intended  to  indicate  a legislative 
declaration  in  favor  of  amending  the  federal  law  to  permit 
collection  of  the  existing  bridge ?s  tolls  for  construction 
of  only  one  additional  crossing,  but  rather  that  the  Legis- 
lature favors  amending  the  Federal  law  to  permit  collection 
of  such  tolls  for  construction  of  other  crossings  in  addi- 
tion to  the  southern  crossing* 

30657*  The  authority,  to  the  extent  that  it  finds  it 
feasible  to  do  so  in  connection  with  the  financing  of  the 
Southern  Crossing  and  the  approaches  thereto,  shall  include 
sufficient  funds  in  any  borrowing  or  issuance  of  bonds 
therefor  to  provide  such  amounts  as  will  be  necessary  for  the 
construction  of  the  approaches  mentioned  in  Section  30654  on 
each  side  of  San  Francisco  Bay.  Notwithstanding  any  other 
prevision  of  this  article,  any  such  borrowing  or  issuance 
may  take  the  form  of  successive  issues  or  series  of  bonds, 
as  may  be  determined  by  the  authority  to  be  in  the  public 
interest,  which  successive  issues  or  series  may  be  sold  from 
time  to  time  as  the  authority  may  determine.  The  approaches 
described  in  Section  30654  shall  not  be  constructed  by  the 
authority  or  the  department  under  this  or  any  other  lav;  out 
of  moneys  in  the  State  Highway  Fund  available  for  the  main- 
tenance or  construction  of  state  highways. 

(Amended  by  Chapter  67,  Statutes  1956.) 

3O65S.  The  authority  shall  consider  the  possibility 
of  financing  through  a loan  from  the  Reconstruction  Finance 
Corporation  as  well  as  the  issuance  of  bonds  under  Chapter  1 
of  this  division  and  shall  adopt  a method  of  financing 
deemed  most  desirable  from  the  standpoint  of  interest  costs, 
restrictions  that  might  be  imposed  by  the  Reconstruction 
Finance  Corporation,  or  under  any  proposed  bond  indenture, 
to  the  end  that  the  best  facility  designed  to  meet  traffic 
needs  will  be  constructed  at  the  lowest  possible  cost.  Such 
financing  shall  include  the  pledging  of  the  revenues  from  the 
existing  San  Francisco-Oakland  Bay  Bridge  as  well  as  those 
of  the  southern  crossing.  The  authority  may  exercise  any 
power  conferred  under  Chapter  1 of  this  division  with  refer- 
ence to  the  borrowing  of  funds  or  the  issuance  of  bonds  to 
accomplish  the  improvements  mentioned  in  this  article,  and 
may  borrow  funds  or  issue  bonds  to  provide  funds  as  needed 
to  carry  on  the  work. 
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30659.  The  California  Toll  Bridge  Authority  Act  and 
this  article  constitute,  with  respect  to  all  other  laws  of 
this  State,  the  latest  legislative  enactment  with  respect  to 
the  financing  and  construction  of  the  Southern  Crossing  and 
the  approaches  thereto. 

(Added  by  Chapter  30 A,  Statutes  1955*) 
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APPENDIX  B 


U.  S.  ARMY  INSTRUMENT  OF  APPROVAL 


CORPS  OF  ENGINEERS,  U.  S.  ARMY 
OFFICE  OF  THE  DISTRICT  ENGINEER 


SAN  FRANCISCO  DISTRICT 


180  NEW  MONTGOMERY 
SAN  FRANCISCO,  CALIFORNIA 


SPNKP  823  (S.  F.  Bay  So  Crossing) 


26  April  195U 


State  of  California 
Department  of  Public  Works 
Sacramento,  California 


'O' 


Gentlemen 


1954  APR  27  AM  10  I 9 


In  compliance  with  your  application  dated  December  31,  1953, 
there  is  inclosed  an  instrument  of  approval  for  the  location  and 
plans  of  a causeway-tube  crossing  of  San  Francisco  Bay,  from  the 
vicinity  of  Army  Street  in  San  Francisco,  to  Bay  Farm  Island  in 
Alameda,  California* 

Your  attention  is  invited  to  the  conditions  under  which  this 
approval  is  granted,  particularly  conditions  No*  3,  U,  10,  13,  ll*, 
15,  16  and  17. 

It  Should  be  understood  that  the  approval  granted  by  this  in- 
strument does  not  conclude  that  the  Federal  Government  will  grant 
approval  for  any  extensions  of  this  crossing  or  of  any  approach 
structures  thereto,  which  may  cross  navigable  waters*  Ary  such 
structures  must  be  the  subject  of  separate  applications  and  will  be 
reviewed  independently  on  the  basis  of  the  effect  that  they  will 
have  on  navigation* 


Very  truly  yours. 


Colonel,  Carps  of  Engineers 
District  Engineer 


1 Incl 

Instrument  of  Approval 
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DEPARTMENT  OF  THE  ARMY 


INSTRUMENT 


WHEREAS  by  Title  V of  an  act  of  Congress  approved  August  2,  1946, 
entitled  General  Bridge  Act  of  1946  (Public  Law  601-79th  Congress)  the 
consent  of  Congress  was  granted  for  the  construction,  maintenance,  and 
operation  of  bridges  and  approaches  thereto  over  the  navigable  waters 
of  the  United  States; 

AND  WHEREAS  section  502(b)  of  said  act  provides  that:  "The  location 

and  plans  for  such  bridges  shall  be  approved  by  the  Chief  of  Engineers  and 
the  Secretary  of  the  Array  before  construction  is  commenced,  and,  in  ap- 
proving the  location  and  plans  of  any  bridge,  they  may  impose  any  specific 
conditions  relating  to  the  maintenance  and  operation  of  the  structure 
which  they  may  deem  necessary  in  the  interest  of  public  navigation,  and 
the  conditions  so  imposed  shall  have  the  force  of  law;” 

AND  WHEREAS  by  section  10  of  an  act  of  Congress  approved  March  3,  1899, 
entitled  "An  Act  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,"  it  is  provided  that  it  shall  not  be  lawful  to  build  or  commence 
the  building  of  any  wharf,  pier,  dolphin,  boom,  weir,  breakwater,  bulkhead, 
jetty,  or  other  structures  in  any  port,  roadstead,  haven,  harbor,  canal, 
navigable  river,  or  other  water  of  the  United  States,  outside  established 
harbor  lines  or  where  no  harbor  lines  have  been  established,  except  on 
plans  recommended  by  the  Chief  of  Engineers  and  authorized  by  the  Secretary 
of  the  Array;  and  it  shall  not  be  lawful  to  excavate  or  fill,  or  in  any 
manner  to  alter  or  modify  the  course,  location,  condition,  or  capacity  of 
any  port,  roadstead,  haven,  harbor,  canal,  lake,  harbor  of  refuge,  or  en- 
closure within  the  limits  of  any  breakwater,  or  of  the  channel  of  any 
navigable  water  of  the  United  States,  unless  the  work  has  been  recommended 
by  the  Chief  of  Engineers  and  authorized  by  the  Secretary  of  the  Amy  prior 
to  beginning  the  same  (30  Stat.  1151;  33  U.S.C.  403); 

AND  WHEREAS  the  DEPARTMENT  OF  FJBLIC  WCRK5.  STATE  OF  CALIFORNIA  has 
submitted  plans  and  a map  of  the  location  of  a causeway-tube  to  be  con- 
structed across  San  Francisco  Eay  from  Army  Street,  San  Francisco  to  Bay 
Farm  Island,  Alameda  in  the  State  of  California,  which  plans  and  map  of 
location  are  hereto  attached; 

NOW  THEREFORE,  This  is  to  certify  that  the  location  and  attached  plans 
of  said  causeway-tube  are  hereby  approved  by  the  Chief  of  Engineers  and  by 
the  Secretary  of  the  Amy,  pursuant  to  the  above-mentioned  acts  of  Congress, 
subject  to  the  following  conditions: 
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1*  The  district  engineer  in  charge  of  the  locality  within  which  the 
causeway-tube  is  to  be  built  may  supervise  its  construction  in  order  that 
said  plans  shall  be  complied  with* 

2*  All  work  shall  be  so  conducted  so  that  the  free  navigation  of  the 
waterway  shall  not  be  unreasonably  interfered  with  and  the  present  navigable 
depths  shall  not  be  impaired.  The  channel  or  channels  through  the  structure 
shall  be  promptly  cleared  of  all  falsework,  piling,  or  other  obstructions 
placed  therein  or  caused  by  the  construction  of  the  causeway-tube,  to  the 
satisfaction  of  the  said  district  engineer,  when  in  his  judgment  the  con- 
struction work  has  reached  a point  where  such  action  should  be  taken,  and 
in  any  case  not  later  than  ninety  days  after  the  causeway-tube  has  been 
opened  to  traffic* 

3.  The  approval  hereby  granted  shall  cease  and  be  null  and  void  unless 
the  actual  construction  of  the  causeway-tube  be  commenced  within  5 years  and 
completed  within  10  years  from  the  date  of  this  instrument. 

4.  No  deviation  from  the  approved  plans  shall  be  made  either  before 
or  after  completion  of  the  structure  unless  the  modification  of  said  plans 
has  previously  been  submitted  to  and  received  the  approval  of  the  Chief  of 
Engineers  and  of  the  Secretary  of  the  Army. 

5*  Any  material  dredged  in  the  prosecution  of  the  work  herein 
authorized  shall  be  removed  evenly,  and  no  large  refuse  piles,  ridges  across 
the  bed  of  the  waterway  or  deep  holes  that  may  have  a tendency  to  cause 
injury  to  navigable  channels  or  to  the  banks  of  the  waterway  shall  be  left. 
Any  material  to  be  deposited  or  dumped  under  this  authorisation;  either  in 
the  waterway  or  on  shore  above  high-water  mark,  shall  be  deposited  or  dumped 
at  the  locality  shown  on  the  drawing  hereto  attached,  and,  if  so  prescribed 
thereon,  within  or  behind  a good  and  substantial  bulkhead  or  bulkheads,  such 
as  will  prevent  escape  of  the  material  into  the  waterway. 

6.  If  inspection  or  any  other  operations  by  the  United  States  are 

necessary  in  the  interests  of  navigation,  all  expenses  connected  therewith 

shall  be  borne  by  the  grantee. 

7.  No  attempt  shall  be  made  by  the  grantee  or  the  owner  to  forbid 

the  full  and  free  use  by  the  public  of  all  navigable  waters  at  or  adjacent 

to  the  work  or  structure. 

8*  If  future  operations  by  the  United  States  require  an  alteration 
in  the  position  of  the  structures  or  work  herein  authorized,  or  if,  in  the 
opinion  of  the  Secretary  of  the  Amy,  it  shall  cause  unreasonable  ob- 
struction to  the  free  navigation  of  said  water,  the  owner  will  be  required, 
upon  due  notice  from  the  Secretary  of  the  Amy',  to  remove  or  alter  the 
structural  work  or  obstructions  caused  thereby  without  expense  to  the 
United  States,  so  as  to  render  navigation  reasonably  free,  easy,  and  un- 
obstructed; and  if,  upon  the  expiration  or  revocation  of  this  instrument. 
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the  structures,  fill,  excavation,  or  other  modification  of  the  watercourse 
hereby  authorized  shall  not  be  completed,  the  owner  shall,  without  expense 
to  the  United  States,  and  to  such  extent  and  in  such  time  and  manner  as 
the  Secretary  of  the  Army  may  require,  remove  all  or  any  portion  of  the 
uncompleted  structure  or  fill  and  restore  to  its  former  condition  the  navi- 
gable capacity  of  the  watercourse,  No  claim  shall  be  made  against  the 
United  States  on  account  of  any  such  removal  or  alteration, 

9^  The  United  States  shall  in  no  case  be  liable  for  any  damage  or 
injury  to  the  structures  or  work  herein  authorized  which  may  be  caused  by 
or  result  from  future  operations  undertaken  by  the  Government  for  the 
conservation  or  improvement  of  navigation,  or  for  other  purposes,  and  no 
claim  or  right  to  compensation  shall  accrue  from  any  such  damage, 

10,  The  grantee  shall  notify  the  said  district  engineer  at  what  tine 
the  work  will  be  commenced,  and  as  far  in  advance  of  the  time  of  commence- 
ment as  the  said  district  engineer  may  specify,  and  shall  also  notify  him 
promptly,  in  writing,  of  the  commencement  of  work,  suspension  of  work  if 
for  a period  of  more  than  one  week,  resumption  of  work,  and  its  completion. 

11,  If,  during  the  progress  of  the  work,  any  plant,  machinery, 
appliances  or  material  are  sunk,  lost  or  thrown  overboard,  that  in  the 
opinion  of  the  district  engineer  may  be  dangorcus  to  or  obstruct  navigation, 
the  grantee  shall  remove  the  same  with  the  utmost  dispatch.  The  grantee 
shall  give  immediate  notice  with  description  and  location  of  such  obstructions 
to  the  district  engineer,  and  when  so  required  by  the  district  engineer  shall 
mark  or  buoy  such  obstructions  until  the  same  are  removed, 

12,  TVhenever  operations  that  will  obstruct  any  part  of  the  navigable 
channel  are  tc  be  undertaken  and  approval  of  the  district  engineer  therefor  has 
been  obtained,  the  grantee  shall,  at  its  own  expense,  cause  navigation 
interests  to  be  notified  in  advance  of  the  proposed  obstruction  by  publica- 
tion in  at  least  two  prominent  local  daily  papers  and  in  "Notice  to  Mariners” 
of  the  U.  S.  Coast  Guard,  as  well  as  by  circular  letter  to  all  persons, 
companies,  or  corporations  owning  or  operating  plant  in  the  waterway  to  the 
satisfaction  of  the  district  engineer.  If  the  work  of  construction  is  pro- 
secuted intermittently,  the  notices  herein  required  shall  be  given  in  each 
instance,  allowing  a reasonable  time,  but  not  less  than  five  days  in  advance 
of  the  proposed  work. 

13,  Such  lights,  signals,  and  ether  aids  to  navigation  in  addition 
to  those  prescribed  by  law,  as  may  be  required  by  the  Chief  of  Engineers 
and  approved  by  the  United  States  Coast  Guard  for  the  safety  of  navigation 
shall  be  installed  and  maintained  by  and  at  the  expense  of  the  owners  of 
the  crossing  both  during  and  after  construction. 
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14*  Such  dolphins,  falsework,  survey  platforms,  mooring  buoys,  etc#, 
or  any  obstructions  to  navigation,  that  may  be  necessary  in  connection 
with  construction  of  the  crossing  shall  require  the  prior  written  approval 
of  the  district  engineer. 

15*  Such  initial  dredging  to  a depth  of  thirty-five  (35)  feet  below 
h.L.L.W.  as,  in  the  opinion  of  the  district  engineer,  may  be  required 
south  of  the  proposed  bridge  to  provide  a suitable  navigation  approach  to 
Islais  Creek  Channel  equivalent  to  that  existing,  shall  be  performed  by 
and  at  the  expense  of  the  owners  prior  to  commencement  of  construction  of 
the  crossing# 

16 o Such  fenders  as  may  be  found  necessary  in  the  interest  of  navi- 
gation and  ordered  and  approved  by  the  Chief  of  Engineers,  shall  be  con- 
structed and  maintained  by  and  at  the  expense  of  the  owners# 

17o  Tt  is  understood  that  the  depth  of  fifty  (50)  feet  (below  IJ.L.L.W.) 
over  the  1,500-foot  channel  section  of  the  tunnel  as  shown  on  the  attached 
plans  is  to  the  tOD  of  a ^—fnnt  rnvsr  ovfi-r  th«  tunnel  =■— 


T^riVTT^ESS  WHEREOF  I have  hereunto  set  my  hand  by 
direction  of  the  Chief  of  Engineers  this — 8th — day  of — 
April — 1954 


E.  C.  ITSCKNER 
Brigadier  General,  USA 
Assistant  Chief  of  Engineers 


for  Civil  Works 


IN  Y/ITNESS  WHEREOF  I have  hereunto  set  my  hand 
by  direction  of  the  Under  Secretary  of  the  Army 
this—  9"  —day  of — April — 1954 


—day  of — April — 1954 
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